LI NGO bi ndi ng nol ecul es and Phar maceuti cal Use Ther eof
The present invention relates to LINGO bindi ng
wormbsasetdes, such as for exanpl e nonocl onal antchaP2es/ 009880
or Fab fragnents thereof, and the use of such binding
mol ecul es for treating patientg with injuries to their
central nervous system Background of the invention
Functional recovery following injury to the centra
nervous system (CNS) of adult higher vertebrates is
exceptionally Iimted, resulting in persistent
neur ol ogi cal deficits such as | oss of |inb novenent
and sensation. As yet, there is a |lack of an effective
LINGOhiridingymblectiles ahd Rivaenacestitdl UsTHergofr i es such as
spinal cord injury (SCI) and brain cortical injury.
Al t hough adult CNS neurons generally survive axotony,
The pﬁé@éhﬁi}byér&gﬁﬁélb&isi tg m.INGOtb‘r@diﬁ% mléﬁuﬁﬁﬂswh:cas f@ﬁ@k&rﬁpl@\n@dnoclonal
.a.con ar e ence retardin . ormat i on
antioQRifsc R oIS HH, B uRe LIRS Miaamss et eating
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restricted, thus hindering the re-organisation of
uni nj ured pat hways to functionally conpensate for
Background ofth@im@ntivnt he i njury. Paradoxically, axotom sed
axons in the peripheral nervous system (PNS) have a
hi gh capacity to regenerate over |ong di stances and
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oligodendrocytes: two are located within the amino-terminal region (amino-Nogo-A) and one
in the C-terminal region (Nogo-66) (Oertle et al. (2003) J Neurosci 23, 5393-5406). Nogo-66
binds and signals through a glycosyl-phosphatidylinositol (GPl)-anchored leucine-rich repeat
(LRR)-containing receptor on the neuronal surface known as the Nogo-66 receptor (NgR)
(Fournier et al. (2001) Nature 409, 341-346). Although structurally unrelated, MAG and
OMgp also bind and signal through NgR (Domeniconi et al. (2002) Neuron 35, 283-290; Liu




t hrough NgR | eads to the activation of the small
GIPase RhoA which in turn activates Rhoassoci at ed
woknesase736 ROCK) | eading to a rigidification of PChaEPaaizionIsso

cyt oskel eton and inhibition of axonal extension
(Ni eder st et al. (2002) J Newosci 22, 10368-10376;
Schweigreiter et al. (2004) Ml Cell Neurosci
27:163-174). Al three ligands bind within the LRR
regi on of NgR and have partially over-1|apping binding
sites (Fournier et al. (2002) J Neurosci 22, 8876-
8883; Liu et al. (2002) Science 297, 1190-1 193; Wang
et al. (2002) Nature 417:941-944; Barton et al. (2003)
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subdomains followed by a basic region and an Ig domain (Fig. 1B). Given that an AP fusion
of the LINGO-1 ectodomain bound to COS-7 cells expressing NgR or p75™"™"® or both and,

NTR in cells expressing all three proteins,

similarly, LINGO-1 co-precipitated with NgR or p75
LINGO-1 most likely forms a ternary complex with NgR and p75"™ by interacting with both

simultaneously.



simul taneously.In addition to being expressed on
neurons, LINGO 1 is also expressed in oligodendrocytes
woi2n08/d3873adul t CNS (M et al. (2005) Nat Neur o®CII/ER2007/009880

745-751). Inhibiting LING3 1 signaling in
ol i godendrocyte cultures by eigher treatnment with
LINGO- 1 -Fc down-regul ation of the protein with RNA
or over-expression of DN-LINGO 1 augnented the
differentiation of OPCs to nyelinating
ol i godendrocytes. Furthernore, genetic ablation of
LINGO-1 in mce increased the nunber of mature
ol i godendr ocytes and, correspondingly, nyelinated
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It has now surprisingly been found that novel monoclonal human antibodies against LINGO-
1 (known as antibody 4784, and antibody 4785 hereafter) significantly inhibit the association
of LINGO-1 with NgR and significantly attenuate the neurite outgrowth inhibitory activity of
adult rat spinal cord myelin at sub-nM concentrations in vitro. In addition, the said antibodies
significantly increase the differentiation of primary oligodendrocytes in vitro and have been
shown to significantly downregulate cell surface LINGO-1 in living cells. Treatment with



shown to significantly downregul ate cell surface
LINGO-1 in living cells. Treatnent w ththese
wo2nts/i38tbes i s expected to increase axonal PCT/EP2007/009880

regeneration/plasticity and inprove functional

recovery follow ng acute CNS igpjuries such as SClI and

brain cortical injury. Furthernore, blocking LINGO1

signaling using the said antibodies in
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description of the invention Accordingly, th
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region or epitope of LINGO 1 (hereinafter referred to
as "the bindi ngwrml ecul es of the invention" or sinp
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preferably w NM nost _preferably wit
mo'ecwes‘bawog#m sqrnevanam? iﬁﬁ'?@aﬁ:ﬁtﬁ%awd@é shown by
standard nmethods (qualitative assays) including, for
exanpl e, the FACS net hod described in Exanples. In
Detailgd giesctiption iof the Hwentjono rat, cynonol gus nonkey and
human LI NGO 1, andal so the effi ci ency, may be shown in
a neurite outgrowth assay and ol i godendrocyte assay as
Accordiegly.rthe énvebtibroprovidies dinding moleaule$ by a paritalar esgion or epitope of
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The binding molecules of the invention bind the mature ectodomain (residues 34-550) of rat
LINGO-1 (SEQ ID NO: 1), cynomolgus monkey LINGO-1 (SEQ ID NO: 2) and human
LINGO-1 (SEQ ID NO: 3) with a dissociation constant (Kp) < 1000nM, more preferably with a
Kp < 100 nM, most preferably with a Kp < 10 nM. The binding reaction may be shown by
standard methods (qualitative assays) including, for example, the FACS method described in
Examples. In addition, the binding to rat, cynomolgus monkey and human LINGO-1, and



mean neurite length per cell of rat cerebellar granule
cells grown on a substrate of adult rat spinal cord
worpediss73by at | east 20% preferably 50% nost POTEPReN7HM880
60% conpared to the nean neurite |l ength per cell of
rat cerebellar granule cells ich are treated with a
control antibody that does not bind to the rat,
cynonol gous nonkey and human LI NGO 1 ectodomai n. By
usi ng peptide mcroarrays, the specific epitope to
whi ch the binding nol ecules of the invention bind is
determ ned according to nethods well known in the art.
Consequently, in another enbodi nent the invention

also tﬁé efruéaSy hadbé ghdwn RCah@siteBitgrovh %Qségparﬁi oligBa&hdreE\Re assay
Q% I NGO-1 epitopes as defined by SEQ I D NO
as deﬁ%" e ID NO 46: KIVILLDYMFQD, SEQ ID NO 47:

Thus,Ah BIRYEHEBefBrre SBRADOBIMEAL tHEBbindiky widiediR Ykt a %én@am of 100
49: NLTAVPYLAVRHLVY SEQ | D NO 50: YFTCRRARI, or

SEQ
nM., preiRrRely T9inM pprermieteTeitirARl NM eyendpATR dreferabyRtRhnM) indecase the

meanbieﬂﬂteﬂGng'tﬁ'p%ﬁ Uélﬁ@f r@f cérEBellaF&%ble%ll@ @FG%\H &F8 ls@Bﬁ;é?é of adult rat
uences,

spinaligord FyaUn B ghieart Aibh. RipTeraHy Sovb: BeshprarPaed S0tk estoeared to the

meanrﬁéﬂhteQQI@h EQI ofSEQ:érEbeNQr gﬂa%uﬁ-ﬁ!éﬁlé RAdH a‘hz $afelRitd d Lontrol
GVGVG SEQ ID NO. 13 (Anti body 4784

H2)
ant'bwmw ipito thedat, BY'NU‘O'QQUS( mﬁﬂwow hyrgan LINGO-1
ectodSRRNH3) NQQYGDGYPGYFDY SEQ I D NO 15 (Anti body 4784

CDR-L1) SGDNI GNYYVY SEQ ID NO 16 (Antibody 4784
CDR- L2) EDTNRPS

By using peptide microarrays, the specific epitope to which the binding molecules of the
invention bind is determined according to methods well known in the art. Consequently, in
another embodiment the invention provides binding molecules which bind to at least one of
the LINGO-1 epitopes as defined by SEQ ID NO: 46-51. SEQ ID NO: 46: KIVILLDYMFQD,
SEQ ID NO: 47: AIRDYSFKRLYR, SEQ ID NO: 48: LKVLEISHWPYL, SEQ ID NO: 49:
NLTAVPYLAVRHLVY, SEQ ID NO: 50: YFTCRRARI, or SEQ ID NO: 51:
DVLLPNYFTCRRARI.

In another embodiment, the binding molecules of the invention comprises one or more, of
the following CDR sequences, e.g. all of the Antibody 4784 or all of the Antibody 4785

sequences mentioned there:

SEQ ID NO: 12
(Antibody 4784 CDR-H1)
SSGVGVG

SEQ ID NO: 13
(Antibody 4784 CDR-H2)
HIGSDDDKYYSTSLKT

SEQ ID NO: 14
(Antibody 4784 CDR-H3)



SEQ ID NO 17 (Antibody 4784 CDR-L3) QSYDNLHEQV SEQ I D
NO 18 (Antibody 4785 CDR -Hl) DNSAAWS SEQ ID NGO 19

wOQ280810583dy 4785 CDR - H2) LI YLRSKWDNDYAVSVKS SEPQT/HD2042/009880
20 (Antibody 4785 CDR -H3) TGRADEFDV SEQ ID NO 2 1
(Anti body 4785 CDR -L1) SGSSSNj GNNYVSSEQ I D NO. 22
(Anti body 4785 CDR -L2) RNSKRPS SEQ I D NO 23
(Anti body 4785 CDR -L3) STYDTFSIV More preferably, the
bi ndi ng nol ecul es conprise one or nore of the
sequences gi ven above for Antibody 4784 wth the SEQ
ID NO 12, 13, 14, 15, 16 and/or 17; or for Anti body
4785 with the SEQ ID NO 18, 19, 20, 21, 22 and/or 23.

NQQYBosY&YFDed in the art understand that changes can
be made to 4784 or 4785 which, though they change
several, nore preferably one or nore am no acids,

SEQ D HDengbly up to three, e.g. one or two, of the SDRs

.QiVv e, .especially in one or nore or all of them
(A"t'b395298%g%§?"-1)\/\0 of them or provide alternative

SGDNMIGNYYVans| ati onal nodification of product formats,
result in a therapeutic agent denonstrating the sane
or substantially simlar anti- Lingo-1 binding

SEQ leRavieur .
(Antibody 4784 CDR-L2)
EDTNRPS

SEQ ID NO: 17
(Antibody 4784 CDR-L3)
QSYDNLHEQV

SEQ ID NO: 18
(Antibody 4785 CDR'-H1)
DNSAAWS

SEQ ID NO: 19
(Antibody 4785 CDR’-H2)
LIYLRSKWDNDYAVSVKS

SEQ ID NO: 20
(Antibody 4785 CDR’-H3)
TGRADEFDV

SEQ ID NO: 21
(Antibody 4785 CDR’-L1)
SGSSSNIGNNYVS



I n anot her enbodi nent the bindi ng nol ecul es of the
i nvention conprises at | east one antigen binding site
woch@uss73br om t he group consisting of; a sequemRCa/BRR00CI09880
is at least 50% at |least 60% at |east 70% at |east
80% at |east 90% at |east 9594 at |east 97% or at
| east 99% honol ogous to SEQ ID NO 5 or SEQ ID NO 7,
and; a sequence which is at |least 50% at |east 60%
at least 70% at |least 80% at |east 90% at |east
95% at least 97% or at |east 99% honol ogous to SEQ
IDNO 4 or SEQID NO 6, or a direct equival ent
thereof. In one enbodi nent, the binding nolecule
SEQ thNpx 28es at | east one binding site chosen fromthe
. dr,0 ,st,ing of SEQID NO 5 or SEQID NGO 7, and;
(Ant'%gb%Pﬁ)gﬁ@%'iEk)rgSEQ ID NO 6.The invention further
RNSKRRSi des a bi ndi ng nol ecul e which conprises a first
sequence which is at |east 50% at |east 60% at |east
70% at |least 80% at |east 90% at |east 95% at
SEQ IDeHet 297% or at | east 99% honol ogous to SEQ I D NGO 5,

~and ] equence which is at | east 50% at | east
(Ant'bé’gx/f%ﬁgﬁg{}g??m% at |east 80% at |east 90% at
STYDTES®Y 95% at |east 97% or at |east 99% honol ogous to

SEQ ID NGO 4, or a direct equivalent thereof. The
i nvention further provides a binding nol ecul e which

More pmmtab@g?}eaoﬁdmgsmo@eqvee I&Gﬁ‘lp\fi@é 6he bﬁrcr)l?/fe d)ftaﬁlébe&%cgg}blven above
a | ea at | ea
for AnBaRLATEA Wi e S 1R NO'5750 0.6 36, st St nrfimbighids 4785

with tlieoSEEADINDNG, 18, 2@z, 22s@aeRd3sequence which is at
| east 50% at Ieast 60% at |east 70% at |east 80% at

| east 90% at |east 95% at |east 97% or at | east 99%
Thosdmmeumg thésart On&QahEtmchﬁage@rcaa bairh&dd toen84\et 4785 which,

thou {&ﬂ’ﬁa ﬁ% I n one enbodi ? the invention provides. a
9B 5 gD PRI MOl BIEIRTARYY £Be OF B1ORE aminaAckdsyRrferably up to
three cwg‘rwnewmatof hl@SDR@)giwﬁeabommgb@Mhldhehﬁaﬂdfe%h%Il Bf them,
nt thereaq rise i) a variab

€8 O%Pfaﬁ“ﬁ’ (gg?ﬁiﬁ iR ﬁv'%%gq?fbamp tgan nIaU“RE}fC‘?t'ona?fd’mdUCt

formatsi, result irea awnagentit agant dedfioristraghitbhe sahRy @®ubstantallyWirdiar anti-

Lingo SRR OHNAEor i oh compri ses (1) & variable. domai n
corrpr|S|ng SEQIDNO 4 or SEQID NO 6, and (ii) the

o R S S eioh AEob st ane

antigeh lurmgxflte&ﬁ@bemfromhﬁe @F‘cﬁlpﬁ%ngi’sﬁ@ofd 8 @@&uéﬁceﬁﬁhlm is at Mkast 50%,

at leas?%@o eng Felaétggié% 8%%3%@8‘?2%&!?2%@ at e%ss% 95"9 %t Iggstlg(e?% or at least

99% homologous to SEQ ID NO: 5 or SEQ ID NO: 7, and;

a sequence which is at least 50%, at least 60%, at least 70%, at least 80%, at least 90%, at

least 95%, at least 97%, or at least 99% homologous to SEQ ID NO: 4 or SEQ ID NO: 6, or

a direct equivalent thereof.

In one embodiment, the binding molecule comprises at least one binding site chosen from
the group consisting of SEQ ID NO: 5 or SEQ ID NO: 7, and;
SEQ ID NO: 4 or SEQ ID NO: 6.



at | east 95% at l|least 97% or at |east 99% honol ogous
to SEQID NO 4-7. The inportant factor is that such
WOLaos/@813% retain the binding capabilities to [PCHED2007/009880

the disinhibitory effect (especially the ability to
attenuate the neurite outgrowtg inhibitory activity of
adult rat spinal cord nyelin at sub-nM
concentrations), and/or to inprove the funcrtional
recovery of SCI (especially in a rat nodel), in each
case preferably as described in the Exanples or the
remai ni ng description.In one enbodi nent, the invention
provi des a binding nol ecule which is an anti body

The invempon 8irthgr progides artinding moldraleset|cte ceraprisescofirdt sejubAce which is

e 30y e B 5t et s i ot o

97%, enbbldastea9s hbielogbasltonSEQUDNDH 5 and s sReoAdsédrtice whith is at

onsta art, or nt reqgf of the human heayv
cas Sy R AR o0l 108 JL AL AP SR S LA Ro c rs
or at lehstra®of hoholoheustanSBEQIIDND: 4; lbabriirest affuivialat therggie. | n
a further enbodi nent, the binding nolecule, as an
anti body, has a constant part or fragnment thereof of

The inveatidrfuethe hgravies basinding mblkeulgdvHioHeoraprbel Efirsogeguande which is
o tea Bt PO o IS o R o R of RGP t s
97%, pphtdestt@9Pshemblogas ' SEQIDNO: T, ahd BUBOHE Sshuence which is at
cast BRSSP A bR Food. B Rk et 8RS e, et 7%,

or at least @984 komelb§ouPIoBEA D NO:[B) by 8 dib&AquRlepnRidIg a
bi ndi ng nol ecul e as defined above. The pol ynucl eoti de

may be chosen fromthe group consisting of SEQ I D NO
In oneBerabediGERY, tHe iNGntdn pPbvidiéLarbinbimgMaledulE 88cdrdihh fgciBims 1to 7

.. SEQ ID NQ 10 and SEQ ID NO 11. The invention also
Wh'ChﬁP&W'a%%\Qdﬁagxpr essi on vector conprising one or nore

Bpéﬁiuﬂhlﬁmgidi?ﬁn BeSG d'itaﬂgoﬁfﬁagﬁﬁ.@_ é tHerééPwhidhlcomprises
-ur ernore, . e I nven vi_des N _expressi on
&,%y%rmb&eom?'giqqgwgsggﬁﬁ%ﬂﬁ oY B SER T B id- 889 SEQ | D
Mhmﬁ»c‘bfn%t_anmban eL flagraent tRERbESS lﬁmn%r}/ﬁ%eﬁfy‘l dwainlt;)aha |

er eo | S . (0] rogQucl n I N n nol ecul e as
DR fimirbelEb il 2hafi SaamatuPerol phich rogIrsss |
(ihevarizble dorpaiaseiprising SEW IMPRO: Blo? SETSID NE): b, adde

j.oyenti o | s ovi des, an j sol ated host cell which
Q'gﬁ)ﬁrqogégngﬁi'ﬁOgﬁa@fﬁé%’%ﬁ@%”é’i‘ﬂ ‘ﬂ%@cpﬁ()é‘?ft ion al so
direay equsalérie thsreofpe.ga tiad BEthRee sTRagk Bf hedthafRlgiitunder a) or b).

above, as a nedicanent. The invention also provides
the use of a binding nolecule as set out above in the

The sequences may be at least 50%, at least 60%, at least 70%, at least 80%, at least 90%,
at least 95%, at least 97%, or at least 99% homologous to SEQ ID NO: 4-7. The important
factor is that such variants retain the binding capabilities to LINGO-1, the disinhibitory effect
(especially the ability to attenuate the neurite outgrowth inhibitory activity of adult rat spinal
cord myelin at sub-nM concentrations), and/or to improve the funcrtional recovery of SCI
(especially in a rat model), in each case preferably as described in the Examples or the

remaining description.



preparation of a nmedicanent for the treatnment of a CNS
injury. The invention also provides a pharnaceuti cal
WOQ0MHE8136i on conpri sing a bi ndi ng nol ecul e as PSEFEPRUX7/009880

above together with at |east one pharmaceutically
acceptabl e carrier or diluent.gFurthernore, the
i nvention provides a nethod of treatnent of diseases
associated with the pronotion of axonal
regeneration/plasticity conprising adnmnistering to a
subject in need of such treatnent an effective anount
of a binding nolecule as set out above. The invention
al so provides a nethod of treatnent of diseases

In oneasrmbadimicat the inkention grovides 4 bmﬂlr@fmaém‘lawhlch |s an antibody

comof545 5% O 85 ke BB SECTETNG! SLOHAG B v v

23, orcd fragrhentdhergofrot acirbet aagivaledit thgrddd. any one of cI aims 1
to 10. When the antigen binding site conprises both
the first and second domai ns, these may be | ocated on

In a frther embedipEny, 1R bindhgrmbleculé, easOén arﬂibease rtadel a/corR emi part or

fragmsrétqﬁareﬁgael thsﬁugﬁng}mﬁg fBIS?rIE gfﬂh “{g: qr;.??\tat'a(rjlto [r)girt or fragment
theredf loh theeriimarRjhe ehaif iglof the Axpseond dOﬁ‘B.I n being part of

an i nmunogl obulin Iight chain or fragnent thereof.

Exanpl es of binding nol ecul es of the invention include

Ina flﬁt'hbf bmdb@smems thé emuﬁ@dnmfcm@ %earﬁérﬁ.abay HABG dUNEBIMt eén or

ri ¢ humani zed antibodies, or furter humaneered
ffagmswtthﬂsaf ithe human heayy ghaim of theyfdwre and the 9PNy part e fagment
theredfabthie! REWEH ight cRGin \Eb thé tﬁieng| e chain or single
domai n anti bodi es. The term "anti body” is neant to
i ncl ude such bindi ng nol ecul es. A single chain
In a fuRthbt SABYJIRRAB ItRE BinBingtridleMAd isaPhin&IPBBEHIReRE oPRumanized
anti body heavy and |ight chains covalently bound by a
monogend! BgEEed¥nker usual Iy consisting of from 10 to 30
an1no acids, preferably from 15 to 25 am no aci ds.
refore, such a structure does not include the
Ina f“&*Bﬁ%?'BH?d'E'&Pt the bipingprRlesHIais P PurpaieesehaMbodnd it is
believed that the small peptide spacer should be Iess
antjgenic than a whole constant part. By "chiner
The '”&?HtP%&RP progldﬁ%arﬂolyawa'ﬁm'%wopwgm'ewns olecuifsassiefined above.
regions of heavy or light chains or both are of hunan
in while the vari abl e domai ns of both_heav
The P?'Y@%{e%ﬁm@/ be ehasen frgm the @reup ‘{0@55““919?13%@)'061)(@& and SEQ ID
NO: 95t frmm BFRNGro gl camdistiihf SECSIDR®N Y0 aRd S8 PAY: HA. whi ch
t he hypervari abl e regions (CDRs) are of non-human
(e.g. murine) origin, while all or substantially al

The mt/é?ﬂloﬁta‘lw prBale§ aR fexpre8sibAEABNEMBHsINY Sheor hd}@ polynucleotides
onst ant aﬁ%ons and the highly conserved parts of the

accorqygrqoaszﬁg BNRXBrY, i.e. the franmework regions, are of
human origin. A hunanized anti body may however retain
a few amino acids of the nurine sequence in the parts

F“”heHT‘O‘lehﬁ‘ef'F“é’?fﬁ\% (PROVIGRS YheXPieRsiarcTYStan, Qmerising @ pvb(nv%mt@e
accordir@Qlo®EQ ID NO:8-11, wherein said expression system or part thereof is capable of

producing a binding molecule as set out above, when said expression system or part thereof
is present in a compatible host cell. The invention also provides an isolated host cell which

comprises such an expression system.



Hypervari abl e regi ons may be associated with any kind
of framework regions, preferably of nmurine or human
wOoaosyissi36Sui t abl e franmework regi ons are descr POEEPR26D7/009880

"Sequences of proteins of inmunological interest”
(Kabat E. A et al, US departmggt of health and human
services, Public health service, National Institute of
Heal t h, preferably incorporated herein, especially
with regard to the framework regions, by reference).
Preferably the constant part of a human heavy chain of
t he bi ndi ng nol ecul es may be of the g4 type, including
subtypes, preferably the constant part of a human

The inviegtion alsaiprovides the usé of & bindingrmoletwi@as setood apoed, eisabl y

medic é@e | type. A naturally occurring "antibody" is a

gl'ycoprotein conprising at | east two heavy (H) chains

and two light (L) chains inter-connected by disulfide

e 3R I8 pRAYTER he ¥ ol b BOTRIRAE o€ soft RN AIRRY,

prepacdtianiof aonedicarhentdoy tha treatneerit e CNSiajury.const ant regi on
is conprised of three domains, CHL, CH2 and CH3. Each

light chain is conmprised of a |ight chain variable
The invegiiamal§aptuvidesat praarinaceiticakcomgdokitian domphmgbfa b]tlitﬂngl molecule as

et o SR BP 2t e oGBS ARl g uent
can be further subdivided into regions of

hypervariability, termed conplenentarity determ ning
Furtheregraibe ("CBRjon provides pemethol ofi ttdatment of disebbed aﬁoelaltélf With the

prom@‘énlsos ra)\(é(gn%l résg%r rerreoaglop)lkfaggm & r X %\8?%0{1 fin 5 c? gﬁagagt in need of
such tferatmneaimmeﬁéoavemnmnt of a:landimgmdemum asusetiont hbsve.
follow ng order: FR1, CDR1 , FR2, CDR2, FR3, CDR3,
FR4. The vari abl e regi ons of the heavy and |i ght
The inybatiamsalsmpriozides @ rhethdd oftreatmentioft disdases hesarited With theapromo-
f the. a t| bo

on ol RS FAPATNFSFRh aRE  R o o

treatmentan effeaive faaunt ef a biotindinmgleouder dcnosdingtd snyodnd dfeclaims 1 to 10.
I mmune system (e.g., effector cells) and the first
conmponent (Clg) of the classical conplenent system

When Tfh‘:'eamtégemblmmg sitnedmpridies pothathé ficsh and Eecomdaduniding] thésermay be

ocae s8R P R o ool B o o ctr
chain, tteafirst éd)raaln being et ofi alrylnmg.;rmgbbblid lesdviy \ehlinnat ftagnidimt thereof and
the seBlid in Betpuran i agumrEicaBhyr SRt eramobkegRentbrBsty

can be performed by fragments of a full-length
ceam P 44 FERRIS B B AT S PRAREAT, e
displayaand bardgn pnct]tlméec auiﬁahuzéd agtibates, ng foteohdrhamderéd agtitdaies, or

i, St WYL, V 1 i.n§; . .

L T N i

domaifrabtibodies. The term “antibody” is meant to include such binding molecules.

A single chain antibody consists of the variable domains of an antibody heavy and light
chains covalently bound by a peptide linker usually consisting of from 10 to 30 amino acids,
preferably from 15 to 25 amino acids. Therefore, such a structure does not include the
constant part of the heavy and light chains and it is believed that the small peptide spacer

should be less antigenic than a whole constant part. By "chimeric antibody" is meant an



fragments |inked by a disulfide bridge at the hinge
region; a Fd fragnment consisting of the VH and CHL
WOooesHISeBp a Fv fragnent consisting of the VL &a/BPRD07/009880

domai ns of a single armof an antibody; a dAb fragnent

(Ward et al., 1989 Nature 3414%44-546), which consists

of a VH donmai n; and an isol ated conplenentarity

determining region (CDR). The terns "nonocl ona

anti body" or "nonocl onal antibody conposition" as used

herein refer to a preparation of antibody nol ecul es of

singl e nol ecul ar conposition (that is, that are

i dentical because they are produced by one type of
antlbody‘l‘rmlwalcbehé cblﬁméntaégioﬂé of I'Céawl ©8light chaifs BE bEthRe @Nhuman origin

noc nti bod osition displays an
while f’be %%'ﬁPfe\aim ﬁ'"%?ﬂmf%ﬁﬁ?wcﬁ'}ﬁ*é'ggb%fﬁ FEQf QRPN (§-g.ymurine)
originf By "rﬂmlﬁii'liidd(‘aﬂtlﬂbd)e'm, beaft anl. Bﬁilbbﬁi] A whidh e Wﬁelnm%les regions
rein, is intended .include antjbodi

(CORRE/E 25 ok RN Lo e gIUBNE) SRR 26T RUtSiantei, ik ather parts of

the mﬁmﬂm@BBul’reélgoﬂf’e conetafBfdgitid antiae ﬁlgﬁly%ﬁgérv@cﬂ pBHEBfthe variable
urt hernore, if the antibo contajns a

domafis, k. B frRBEWGHY roREs a55 & BHTAP U910 BLEGMZ89 qorpadmay

howe\fdrOéthﬁiJa?fémhmB RRBUT ML HUrife SequeRbETthEPaits iofthe framework
gences, or nutated versions of human gernline

reglor§ BLo the-RxpeTyaRablefagiafsdi es of the invention may

' |nclude am no acid residues not encoded by human
ncesré g nmut ati ons_i ntroduced by random or

Hypefg? iRay,bg aa%}?@é%vvitmaw king, osfrarmywemsnoes preferably of

murlng?ét' Al an oh@inVSMEb)ole frianewerk.re§ibRs her dBschbErRR "@@&bé}ﬂ,@s‘ of proteins
?sed herein, is not intended to include antjibodies

of 'm"i“n'{“\/%'%ah negsRSts (AR EA i@l U derarmant REhealithAnd urean services,

Publicte@lth 8 ErvitRITNBLibrdd Irfshiffté B6He [ Bre@&aﬁlymﬁora@%raﬁ E&specially
with r%ﬁ%t ed qnt o human franmewor Kk sequences. The term " human

19 R dlameark sgjensy BY Eaterepee)aRraieahivdse é}P%ﬁiﬁ%Raﬁkff a human

heavyahalnSsi #8bin Sdui f

eavyva? i abl e Er)leai:ngﬁasml ndﬁwﬁgﬁbgg'tf ﬁﬁtyﬁgﬁﬁ éﬁrrdt?edv\&oar/ ?bcbgié?erably
the copgignpast efrahieraan gt chaisrmaub@af the quent &pe, mrenn@ferably of the A
type. €Mbodi ment, the human nonocl onal antibodies are

produced by a hybridoma which includes a B cel
obt ai ned froma transgeni ¢ nonhuman animal, e.g., a
" " \,
A nat&élgmgﬁi‘glﬁngﬁ(ﬁﬁg lg%edlgﬁga ?otglﬁrégﬁ?n&ﬂgggle?%g]tglggé%gm) chains
and W@ég(Lt) ghains m’ﬂemqnalectzd by sksulfide topds. dravh heawy ahin émcomprised
of a h @%hgﬂlg%gloﬁgaﬁﬂﬁ&ﬁatgg E}Slleﬂl ad V@ éﬁgiefh@g\)g é?lgmatfbnstant
se te

ies that™ ar prepare expre cre
region; §b¢ heaty dhyin anstast rraien insamerised iefthtee domdibm @k CH2 and CH3,

Each Iig‘fn%ﬁénﬁ g Jorn%ﬂséa of B gAY chafy \%anl? Or?&Hra ?mbnbtrgﬁgteh%erem as V) and

transgeni c transchronosona
a 'lghtmhﬁ'nmgﬁabmegwngﬂmbgm chainiephstaalgegioprispemperised of one domain,
C.. ThERGI SRl to0HL R
TRV TeqR b0EL R QU] SRTRONGSH nl ey, o
complegmentanlydeteraining eaaiansd@DEY, interspersed with regions that are more

conserved, termed framework regions (FR). Each Vy and V| is composed of three CDRs and
four FRs arranged from amino-terminus to carboxy-terminus in the following order: FR1,
CDR1, FR2, CDR2, FR3, CDR3, FR4. The variable regions of the heavy and light chains
contain a binding domain that interacts with an antigen. The constant regions of the

antibodies may mediate the binding of the immunoglobulin to host tissues or factors,



i solated froma reconbi nant, conbi natorial human
anti body library, and anti bodi es prepared, expressed,
woooesAseeor i sol ated by any ot her nmeans that PETEPR@7/009880
splicing of all or a portion of a human i nmunogl obulin
gene, sequences to other DNA sequences. Such
reconbi nant human anti bodi es have variable regions in
whi ch the framework and CDR regions are derived from
human gernl i ne i mmunogl obulin sequences. In certain
enbodi nents, however, such reconbi nant human
anti bodi es can be subjected to in vitro nutagenesis
(or, when an animal transgenic for human | g sequences
includ'ing wsieds célls ofith@insmomnd &ystem (g eeaLts) celldflahditie firBtcomponent
c1 no aci.d se anceF of the VH and VLregions of the
( q)r WS BPTRATA CHRPIERESE 5tePe sequences that, while
derived fromand related to human gern1|ne VH and VL
sequepces, . not pagural | ist within the hunan
The 10 450067 HoPREAREIoPL DL B700) O ADB "ALReRPiRRT ik, used
herein, irsfeisytpdlill leRHRISF ohe of hﬁbr@ﬂbgrﬁh@ﬂﬁé di'aﬁ%ﬁtlb&iﬁthat ﬂ%‘ﬁn the ablllty to

svooth Ao B L B b LG L S Blowmt e

antlgdnaflm:né\flfﬂcmﬁ ¥f'ari @itR¥o8y can bb peAbIPEtDbYfrAdmEmts &f QQ&H RAgth
n at si ngl e antigeni

n ant nd anti
a"t'b%’h mRIPS B W@é& ﬁaaﬁ*?nﬁee%cemeﬁ% Wit thertedp @tp@arwmg
portioff oﬂdﬂ&arﬂlbbﬁﬁmdtﬂde arFab ffé’ﬁn@érﬁlcd fohbvaéra iraghant conS|stmg of the V,,

non- lent forces with antigen at nunerous site
Vo, Coidl G doraing; afg?tﬁhéragmat 2y rfrasﬁ@naﬁ?mﬂmw b Bab

fragmémts hkeoy a dRSIfidE BHAGE BEHhB hirige rl=.-§'bﬁ’néj £d fla@nieht E6ndifling of the Vi,
tlon constant, whi is obtained fromthe

di ssoci
and Cﬁ*gtqoa’%'fs Rd fergeaent SoRTRINa e Va?’éd Vo damasaf asirgle arm of an
antibott LHAK Fragmeklt (Wt c2BH, 1 FBONH@SRA : 53 -848YDWAICh consists of a Vy
onrécfntragll%g q&_& KO val ues for antibodies can be
domaifetret 77 [SQIRtERSFHEPIRDERBEY JRtemieiag sgienideR) n the art.
A net hod for detern1n|ng the K of an anti body is by
surface pl aspon resonance, usi ng .a bi osensor

The f%%{]'g’mgﬂw antbpdy oE spenacionsl aitionrly smPRRan, atises eeein refer

toa p@@éﬂtldh BGarﬁthoHV mdléb(ﬁétdf%i’hglesmﬂfeﬁﬁlaf edthogitibn' itisligttest are
as used herein, refers to an

'de"t'%ﬂ@?%aé t'ﬁa{a?tfe .Péo%sgpm? tymeyefirngeing ceb ihak are all clones of a

single ®atdnd @éﬁl)eﬁ_n*itfﬁdcrd)ﬁamrftf)@ﬂ)ﬁ@émﬁﬁticﬁﬁﬂéﬂaﬁ&?iefsb@rhtta'"?%mgle
antibody that specifically bin

|
bmdmém&mty and 'tﬁ%fra PITRESRICRIARE-LI NGO 2 i s

subst antially free of antibodies that speC| fically
ant i [q ns, ot her than those nentioned An i sol at ed

The teérﬁt ﬁ%ag Yg ﬁéd‘islef’ @g[qln l%|npﬁj§ieﬁé9, inc podlﬁ%l{)gving variable

region§ irPWhich ®atH th¥ iffayheiwdrio b CDR Ve A8 Bre 8éMpedafonk ls%ﬂse@ of
nol ecul es from ot her species. Moreover,

humary greﬂ"&t"z SHthEHPOBolie antihedy é?%{B'P? agopstanhtagian, {he artasy region

also isQiehieéd freml sldﬂcﬁhuﬁﬁh%‘égaénc%@dé ar hQH\%Fﬂ fine de ences, or mutated
i nvention al so provi des .a bi ndi ng ecule o

versnonq,]gfetmmqﬂ]gm B¢ SRAPNGES- seduman qqt pelies of the mventlon may include

amino acid residues not encoded by human sequences (e.g., mutations introduced by
random or site-specific mutagenesis in vitro or by somatic mutation in vivo). However, the
term "human antibody", as used herein, is not intended to include antibodies in which CDR
sequences derived from the germline of another mammalian species, such as a mouse,

have been grafted onto human framework sequences.



a single chain binding nol ecule which conprises an
antigen binding site (especially wwth the CDRs
wocaeesisst3ed above for Antibody 4784) of anti bosgTAP2eD7/009880

conprising a) a first domain conprising the variable
sequence of the heavy chain hgging the am no acid
sequence (SEQ ID NO 5) b) a second donai n conpri sing
the variabl e sequence of the light chain having the
ami no acid sequence (SEQ ID NO 4) c) a peptide |inker
which is bound either to the N- termnal extremty of
the first domain and to the Ctermnal extremty of
the second domain or to the Ctermnal extremty of

The terme"himastmoimditinal antibody” tefigs o amtibodiesl digptayiregran Yesséntially) single

N NN IO e
are dexived frghehurhan sedpiemdesdn oné emblolelinvdflit,dpe hanani metociohal antibodies
' i ndi i L. [ i.th the .
e TN AT NN G ———
animat,angr a riansgem)jc moﬁise,&tavtdﬁrmgemﬁmi{wrhmﬁnm & .hemwmh!egw €hain
. he, h ' A e _anm no aci

R M T U T
The terind'recombitdnt hamgnamtibody", 4hesddi migéinpihalhdeil ay gmglah bEtibodies that

] i d SEQ.I D NO. eptide |1 nker
v o, S ACH IR L) R S 44 s
isolatechfeorfi iansanindalrtaigl amduse) thitds Cahsyenicnaltrapstiremosymaf for human
0 BB B b S o e e roma
cell trystwmed do erpress the llimarcantibgdy e eiivs 4 handedtomAsantibodies
RSNy TR T T -
expressedecrabteardr ievlated 83 anpyptHee atbahe tian irdohve! splicih@ofalbbr & Pértion of a
B BIRSELE ALE 5 TR SR S
human betibedfesiravewarnableirédierts iamwhich thg fantarork and ODR Rions are
e e YRRk AL bl o gponeer,
such reé»riNihart humanGartibodies ican 8t sLibjasted %0 inovitr8 AlGtagenekiRgok svhen an

ef er abl st 90% hanol ogous, nore (Ereferabl

animaflieBeg orgfimay B e e v JUR SDat s g b thus
the amino aciblsequerges osthaf V| el Vi rgblonsotitheasyombinahtetibodies are
s e R s BB

may notonghuriably exjsttwithirdthegaiman antibody germline repertoire in vivo.

As used herein, "isotype" refers to the antibody class (e.g., IgM, IgE, 1gG such as IgG1 or
IgG4) that is provided by the heavy chain constant region genes.

As used herein, the term "Affinity" refers to the strength of interaction between
antibody and antigen at single antigenic sites. Within each antigenic site, the variable region
of the antibody “arm” interacts through weak non-covalent forces with antigen at numerous

sites; the more interactions, the stronger the affinity.

The term "Kp", as used herein, is intended to refer to the dissociation constant, which is

obtained from the ratio of K, to K, (association rate to dissociation rate) (i.e. K¢/K,) and is



equi valents of SEQID NGO 6 and SEQ ID NO 7,
respectively) (ii) which is capable of binding to the
woeotsodeTsai N (resi dues 34-550) of rat LINGO 1 @EE@PR®7/009880

NO 1), cynonol gus nonkey LINGO-1 (SEQ ID NO 2) and
human LINGO-1 (SEQ ID NGO 3), qpreferably with a

di ssoci ation constant (K ) < 1000nM nore preferably
with a KO < 100 nM nost preferably with a K < 10 nM
or any binding nol ecule of the invention having at

| east two domains per binding site (nol ecul e X1)

Thus further enbodi nents of the inventions are for
exanpl e a bi ndi ng nol ecul e which is capable of binding

exprebsed da ARl dONBeritradibn r(ﬂl) Kg yﬁlﬂé@fdﬂ laﬁtltﬁﬁlfé’dé‘darﬂﬁbj&étérmmed using

methalii vl oAt ighed tythe gl (A Baod o1 SRR HAG FHR e L &) SEiltagy is by

using antfa@emahhand i’ét@n&h&eﬁ oeﬂﬁhblasbléﬁknbﬁr SREHBGEN h48 Biacore® system.
variable region which is at |east 50% preferably 80,
90, 95, 96, 97, 98, 99% honol ogous to the equival ent

A bindig mwcalermbﬂmg fbfthé hﬁ/ehtl@hfs p@érarébwv'wg&létba %nﬁﬁodw 8hich, as

é 9@‘5 respectively) I i ght
used Rerginy eelers o ﬁalarﬁ‘gb%‘i'y tli‘?é'ﬁ S(’Bﬁ@‘l'ﬁﬂyl([@e of othied a8 q"ﬁ hgesing
differeft aﬁWpébﬁicm)es (é g %ﬁ%cﬂﬁéd enﬁ&ﬂyrfﬁéttspebih@altyl tm:isrlgNGo 1,

| ecul e conpris one am d sequenc

LING T?O%féﬁNﬁpo?naﬂﬂé"‘g@Qu% 'S&H9§ia§f'¢'¥¥dfe&f°f§9€§’q’qfﬁ?\ﬂjat specgipally bind

antigePk ofhes BEHHERGSe M‘énﬁbnécg A isottsd amtdb¥uy ﬂfa@%ﬁééﬁ&aﬂy 8lhds may,
90, 95, 96, 97 % honol ogous to

owe SRR SESESTISREI i 48 GIRA PPN oS LINGD-r LINGO-2 molecles

from dtl@éf\ébebléﬁt Moré&\er 6sh isBlatlcd AribibsdyAs rdbfcsutdtdmially Pée of other
t he FACS nethod described in the exanples. In

Ce"“'aétﬂ‘lﬁn?”%ﬁ"d/loﬁéh‘fﬁ‘l?ﬂsng and functional effect of the
bi ndi ng nol ecul es nay be shown in a bioassay, e.g. the
neurite outgrowth assay as descri bed bel ow. The

The invgRiqneAlgo B@Ntdeéfa bindipgranelanuiasf teg mvantiam wijeh araytq?eseéected from
a smgib, cHah bifiding %Iecﬁﬂe wﬂ%h c@nﬁﬁls@s &ﬁ/ Eﬁhgdﬁrtﬁrﬁcﬁﬁ@?ké’ gé%f)eélglﬁl with the

nore prere er eas

CDRs,QERGTLABAB ForcAM RO AR o RRoShATR4 ARG 1 he K
a) aﬁ?ét donﬁéﬂﬁ@ohﬁhénﬁ thegarizbRSsdquendelof the heaHcHim ﬁékhﬁg’ﬂm%sémmo

referab N;h]of the | type. The amno acid
ac?étﬁﬁ‘éﬁ'& GEQIP Ndiede constant parts are given in
b) a ¢626Ad d6inaml cdniPHRIrRY the VaRABIE 8bQFenet of iR lighehdid having the amino

nol ecul es of the invention, e. g. enzynme or toxin or

acld3eAPRK G RRNQidat es, are al so included within the

c) a é‘é‘pﬂ@@ lifer WhicH i8\680Ad either tEee/RERIThAaI extidmitydf the first domain and
eci fied herein, includes any pepti

to ek, i#m?%ﬁgw@fm@ Fthei SRE0RR ArBain oF frtherCrterauna! snﬁ%wtsbgf the

fi rdt@i@ﬁdadﬁaﬁwﬁédﬁe NIRYin I @Rrediity st se6diill §RAMARNCE starting
e NNtermnal extremty and ending at the

th
or dlre@ e4iVAlents thereofani ¢ y. Preferably, the

A binding molecule of the invention may be selected from a single chain binding molecule

which comprises an antigen binding site (especially with the CDRs described above for

Antibody 4785) of antibody 4785 comprising

a) a first domain comprising the variable sequence of the heavy chain having the amino
acid sequence (SEQ ID NO: 7)

b) a second domain comprising the variable sequence of the light chain having the amino
acid sequence (SEQ ID NO: 6)



pol ypepti de of the present invention is a nonocl ona
anti body, nore preferred is a chineric (also called
wovogvess13ed) or humani sed (al so cal | ed CDR- gr afPCa&djp2007/009880
nonocl onal anti body. The hunanised (CDR- gr af t ed)
nonocl onal anti body nmay or not include further
mut ati ons introduced into the Franemork (FR) sequences
of the acceptor antibody. A functional derivative of a
pol ypepti de as used herein includes a nol ecul e havi ng
a qualitative biological activity in comon with a
pol ypeptide to the present invention, i.e. having the
ability to bind to the ectodonain of rat, cynonol gus
c) a peptide)inkadviiohabdun@@hdr toAhé NP Cérinmbxtd@'hiitwatthé‘ first domain and

i,ncluydes. f nment s .and pepti.de anal o
to thg %}Bsma'reexg@eu%ﬂfﬂ& §%°Bﬂ gomARLL P %T%eréﬁ'im'aﬂ exfremity of the
firgtl domndim ahd eethet N eerhfiaNexBernBEbf Séebhd dbmems” . Fragment s
rise regions within the sequence of a polypeptlde
°rdm§§gEWMwﬁ@$t a?ﬂg present invention, e.g. of a
speci fied sequence. Fragments of binding nol ecul es,
. ,e‘szeﬁl ally of anrtjl bodi es, are functional fragne
As it is Well kpoyus, ’B'GR{)F Y19egin PR JEINORRA ﬁf’r‘{ef’%sﬁ%{bg{%ﬁ%efdﬂn addition or
substlmtlﬁd loﬂ gné or séménlﬂdﬂ deigs nidyhba t% arﬁzﬂléﬁ@ fcﬁlH df tlﬁé’oﬁémal protein
one_ of the epitopes g_ven

which Lpgs sggstagt@allém%erglcil prﬁpgflgs BP? R¥i t%ﬁ terﬁb quﬁtcﬁqy@/a ents fhereof" is
mean@éifhieR!| bh* Qﬁg@@&meﬂﬁ Btddﬁi@qﬂoléaﬂéf Sf fh@ uh\iénhbﬁ (rﬁél@&@b 9(3)

especi al | y "as being preferred term"derivat

M i 0wl thevariableregomat ekinding awéwtee(%ﬁ%{% R0k s, 6 or 7 s
camabgrﬁo oo hSﬁlabld@Bﬁs qfreferamv atn@égt 00% RSGROH§OURT nidPe

resent invent g@ peci fi ed sequence.

TRETaRY A sl et 02 88 ‘Vb'f'oraO'aawpteﬁm geuRiegaiAble regions
t f thb ﬁgﬁﬂ&ﬁﬂﬁgavyr&:ﬁﬁiﬁ% icOmpri§ing theldiredt SQACAIEMS &f SEQ ID NO: 4 and
sg ﬁen g he hypervari abl e regi on_of

g IDNG: ?H sn%%\yg?'vaﬁagm anghepyy SAigs FRURISIAG ﬂhéé%'FCt
ab@ulal&ftoof seuelmnef 8/aABISE@ID Neayt reapestivelfp% even
nore prefer Ieggfybu east about 85% nost_pref er abl

at
(@) | waich ineRRAbIeef bieging fprthe ggtodggningfiesianes eefineldat YINGO-1

h@wh A WO 1) NeyinbmodisHorel UL INCGOUE (BED Ab ND @tylaheﬁnmaele_meo 1
esent invention,

h
S 10 B B qrefecibly wih aclishocition ansfatt g 100psM, more

abrlekérbbﬂyt\nﬁthké K5l <t1oe g tresk praferadly withia KG XM géfrsany blndlng
nonke nd human. LI NGO 1 &%adotlonallyln addi t

t Foleckies! e inygrtiandiaying 3 Jeast o despains pat bipding .SH% Krualsgu'e X).
nodi fi cati ons of a pol ypeptide according to the
resent. i nventian, a specified sequence;

f
Thus fﬁﬁaﬁr?éﬂ?oq"ﬁewéaf th Piions .ageaWr EXHPRE & Hiadiag molssule which is

capabléCb’f'bﬂfdmg?ﬂoﬁﬂé eetéslofaln ofaht, éyﬁzﬁn@monﬁéﬁm& Huphan LINGO-1
het er ol ogous poly tide sequences
with a gisspeigtiotheqnstard 00 ancicarraes a@se%n sgrantigen Pindtag site, said

antngeﬁ‘btrﬁdﬂ%uﬂe@%‘i’npr%tr@ in 8bq@ertB ¥5d VarRBIeSRgisnAfich Bidt Idashsnss,

ity to bind to the ectodomain of rat,
prefer%tg}y]gﬁqﬁ(bgg 96, 97, 98, 99% homologous to the equivalent variable regions of the
light and heavy chains of 4784 (SEQ ID NO: 4 and SEQ ID NO: 5, respectively) or light and

heavy chains of 4785 (SEQ ID NO: 6 and SEQ ID NO: 7, respectively).

In another embodiment, the binding molecule comprises at least one amino acid sequence
chosen from the group consisting of SEQ ID NO: 12-23, or a sequence which is at least
50%, preferably 80, 90, 95, 96, 97, 98, 99% homologous to these sequences.



nonkey and human LINGO- 1. Coval ent nodifications are

traditionally introduced by reacting targeted am no
wo2008588si dues with an organi c derivati zi ng a@€EmMEPREIAL009880

is capable of reacting with selected sides or term na

residues, or by harnessing neglgani sns of

post-transl ational nodifications that function in

sel ected reconbi nant host cells. Certain

post-translational nodifications are the result of the

action of reconbinant host cells on the expressed

pol ypepti de. d utam nyl and asparagi nyl residues are

frequently post-translationally deam dated to the

correspondi ng glutamyl and aspartyl residues.

ernat ve these residues a e, .deani nat ed under
Tris doG/a) o cPBREMIBRG BT FOMEN A p P O LB FUR TSaYS BRGNS, for
exammedtrfeu Rm% mhamc?mﬁeemmpaﬁxémpleg Nn @Hdi6A) thf@ @uﬂﬂ@l and
0S ation o roups of ser

fonctipgd 585 et g BRRIGGoerdes HL e SHAVR{T ADIOGRsat ehine Reurie
outgréwthrdseay @ aesdibell besi. ne, argi ni ne, and hi stidine side

chains, see e.g. T. E. Creighton, Proteins: Structure

and Mol ecul arProperties, W H Freeman & Co., San
The cbhgant ;sewpof PRumaP hédvy(chfhay Eé%ﬁihé% @d,lsf w ai1i; @RS or ¢ type,

de fusion proteins co

proerSbar P 468, e REEE of Reciithbm wherchs i Satbiantpartof a

humaﬁ mgml JHanmSyeﬁwﬂm i tybei(whisinadfidas kb )swque&s‘&)\s subtypes) but
iants, such _as inmunoadhesins, and N-termn

S
is P'e?eié*?'lbﬂ%th?& tMB% ekhs) HiHa aclsl sgEence] 3l thass. conﬁt@nbp@@g/are given in
Kabat(éfal (Suppatity) with respect to a native pol ypeptide

and 1ts functional derivative is defined herein as the
percentage of amno acid residues in the candidate

Conju§S@y R BiRdihg %&edu@@f'ﬂ?@hve‘!ﬂtkh é. eh?ﬁhg'd?ﬁ)xmorq'adlmsotope
Correspondlérl’%)natlve 81 ypeptide, after aligning t

conjugates &y also dniudas: wikin, erﬁgOQ%lﬁéthellﬂveﬁé%ssar y, to
achi eve the naxinum percent honol ogy, and not

. consi derlng any conservative substitutions as part of
Polypeptide) e th nehetbevies spadifiedisteimdncludesanymeptderphpfotein comprising

ammo%cfé"]éin@ﬂ% B&¢h bREEHY %%Hirge%@ﬁbi h*é@lnﬁ %gsatéﬁlH@ %gﬁ%equence starting

r educi entity
atthe N’@Qﬂ&ﬁge’ﬂ@m'tw%ﬂ‘@%rﬁhe grté”W@P'I exKRB. Prefesally dbey
polype”l,b‘ild!aI ethel e sdrit ,ln\fehﬁorpi%racvﬂaﬁom%’tﬂ%d? Sh¥RESteteNR 438 RRimeric

sequences or two nucl eoti de sequences is

(also i Y oaraheanas hemanysen dae CAIFEIRDR g opkoeakaggibody. The
humarfiSstH @R raftEd§ niPoeBRAI dnqs&fy' ﬁ1¥y Qlertn‘é? ﬁBt ihBigad ‘M?the{ mutations

ences is a function of the nunber of identica
mtrodwg IRPaS ramamet () sRaUSaEERbeScEFRtoEaNtbAOND | 0gy =
of |dent|cal positions/total # of positions x 100),
into account the nunber of gaps, and the |ength

A fU”CBP”%é’EHV%jHE of grnolpentidaiag vsasherein insises @ melecepthamiap a
quallta%l/é I I E] Qf:tn}itb% ENRMBR MRSy peplife fbotﬂ’g%'fés%ﬂf‘m%ntlon i.e.

uences and determ nation of percent Identit
havmgd@m@élw toindtedhe setodomain %éata@mqu%n@@qusaangwwan LINGO-1.
mat hemati cal algorithm as described in the

non-limting exanpl es bel ow _
A functional derivative includes fragments and peptide analogs of a polypeptide according to

the present invention. It also includes the term “direct derivatives”.

Fragments comprise regions within the sequence of a polypeptide according to the present

invention, e.g. of a specified sequence. Fragments of binding molecules, especially of



The percent identity between two am no aci d sequences
can be determ ned using the algorithmof E. Myers and
wowposise13er ( Conput. Appl. Biosci., 4:1 1-17, Pe88P2007/009880

whi ch has been incorporated into the ALI GN program
(version 2.0), using a PAML20 qwei ght residue table, a
gap length penalty of 12 and a gap penalty of 4. In
addition, the percent identity between two am no acid
sequences can be determ ned using the Needl eman and
Winsch (J. Mol, Biol. 48:444-453, 1970) algorithm

whi ch has been incorporated into the GAP programin
the GCG software package (avail abl e at

annbdwésp atd fometigegirsgrints Uss. Iﬂgeyﬁtioiﬂlﬁiée at Blaessrpdriomsigdble of

bnndlr@do PégE ? gpér/gF Ql:l]\@gﬁrgﬁf%ﬁgéq gg%fo?\ff o%gie %oé}t’ogész ’given by SEQ

ID NQRr46647 Atliab] Shahd $1 qrerrdrey Wk tné&iuydmg BffinRies{(1e})mentioned above
uences of th present invention can further be used

orin tg% amgLrer 9s%e§lfdléﬁége'”gd" Effdr m a search agai nst

public databases to, forexanple, identify related

seq ences. , Such se hes can be performed using the
The 5781 RETVaINS Y SRR V& Aefins-arming okt seaipRcs YAManis, and covalero

modlﬂl:aMMs of & pdiypeplide é@&r&ﬂ%tﬂhéf‘p'l:eﬁnﬂﬁﬁéﬁ\h&\e alg Bﬁﬁ spadifide

W th the XBLA rogram score =
sequ%?d]o@q@pﬁtlonagd?ry ajjpesefiR %‘ﬁYRﬁPt"é"c AecaEding éq]g'@spresent invention,
e.g. oh@ Bpé@ﬁ}ﬁi@edi.l@néé"% l’df tHeokhp eRRKigBIE Iré§io® bf ﬂ'\BQIQhﬂé{rﬂﬂ‘hb%avy

tain nnents for conparison purp

cham@m%é%b sehﬂgergtda@ﬁt 200K 67, Bere e READ Fieeb! ROW 2% iyen more

prefer@blyat leasfl bt BE%, eddst prefétab %Ieagﬁébba 08380 93468 . 9o Bverall
utilizing BLAST and Gapped BLAST p ng ans, the default

sequsgse BAEOIAGY W The aMines s seqHenGe 8 ARTPERIIdg, acosssingdp the present

mvenﬁlﬁmd e"deiaggbe&ﬁéh Qﬁ]uéﬁ@éj anS%ﬁbstantlally retaln the ability to bind the
www. ncbi . nhn. ni h Am no_ aci )

ectod%rpplnrpéﬁ}r %\WOV%&H‘P"W a[\ddlug}ﬂnr{ng@ 4 gancboglonapwn addition to

LINGOg! uding D-am no acids. The amino acids are
identified by either the well known single-letter or
three-letter designations. The term "am no acid

The teiM0¥EHIENt\WRGdifdationTiREIBASs hediNBAtRAS bES pYlypEptide B cording to the
differences in thejr am no acid sequences as conpared

preseptdnventign g aifiagpestied rsaﬂa@%ort%@aw%@éh@epf{]\m?v grganic
proteifad@ou®br ﬁoﬁipﬁﬁévﬁé%ﬁ Gﬂﬂﬁliﬁﬁ\g aQBht) fusitsiisdo %@W&BQ&JS polypeptide
vari ants of a gldﬁ g%accordlngtothe prese
sequenfgs 3nf HRS-EAN ate% tippe d-valgabmedif egtPPWPePFéR?é eg.ofa
specuﬂeﬁ%eabéridet ¥till avieithél abiﬂtyttb ‘blrﬂQb aosRbdbrR4in loffat, cynomolgus
(ﬁey and human LINGO 1. Substitutiona
monkgg J;’?H'S o BNG P Coviset m%caém giedradiippaliyintigdugacipy reacting
targeté@ﬁmdﬂfbd ERIGREs WitHl ah dthadie HeMatiginh Rgemhst ik BESABIEEf felcting
| ace at the sane position in_a polypeptide

with sea.lgetsg a|dﬁ§ of terminal [ﬁ'séjé’@ﬁt or; W??S@H‘Q r@eﬂ\angﬂmsaof post-translational
modifisRRBE thA duricigh HsRectdd RBnibiERE hdstick Tl Psit-taRsihfonal

modifi catlorng a?en {h% rggl?lt c?frphg gct{flocnI <‘ij rlagontmrl;mant host cells on the expressed
polypeptide. Glutaminyl and asparaginyl residues are frequently post-translationally
deamidated to the corresponding glutamyl and aspartyl residues. Alternatively, these
residues are deaminated under mildly acidic conditions. Other post-translational
modifications include hydroxylation of proline and lysine, phosphorylation of hydroxyl groups
of seryl, tyrosine or threonyl residues, methylation of the a-amino groups of lysine, arginine,

and histidine side chains, see e.g. T. E. Creighton, Proteins: Structure and Molecular



nol ecul e has been substituted, or they may be
multiple, where two or nore, e.g. 1 to 10, preferably
wOoD2otsw38736nore preferably 1 to 3, ami no acids RaTEPR@Esm09880

substituted in the same nol ecule I nsertional variants

are those with one or nore, e4qg. 1 to 100, such as 1

to 10, am no acids inserted i mmedi ately adjacent to an

amno acid at a particular position in a pol ypeptide

according to the present invention, e.g. of a

speci fied sequence. |Inmedi ately adjacent to an am no

acid neans connected to either the a-carboxy or

a-am no functional group of the am no acid. Deletiona
Properties, &vitts Faeemaih 8sCo.\Sam Feameises, p7e- 866(1983)1 CooaléMInodifications

e 9. 5350507 aisteiBe s aPAY™ 8 PoBeyHBsEp e BDs reset grenton, e.g.

ofa spéc@ecsmbﬁd:eédmsmtt%ﬁﬁo atigseYeshce Vatlama, such.as immunoadhesins,
[ i have one or two am no acids

| et I i gnt I
and NorBinaEfiens t hdtEioladOus SiBgl He08rohe ol ccul o. A
bi ndi ng nol ecul e of the |nvent|on nay be produced by
t echni gues. f this, one

ro.. .. .
HompB5 BRACTUANAIESeRRE Bt Hatia oo T s Beghaydegvative s
definddcher@in s nthe b?@entﬁb@?ﬁdmﬂfw@fc{ RS RILeP ir tﬁb%aﬁ@uﬁh{ecﬂequence that are
.S nces and transferred. into a s e host.
dentica] ARG fasiies oh A GourBronding ety poV B apharaiwng the
sequénb@§ Bnd@.ntroddeing Qamhf}heléé@éirﬂ a6l aChigvd INA riBdtiam ;%icent homology,
odjnhg a sin domai n bi ndi n ecule of th

nol
and Bl GRBRIEPERG 20Y STNSEENR aybstHtARF A PABIOLIR seaypnes,gentity. Neither

N- or crtuﬁmhalcmer@.dmeaw indertiohg BhalCbkaédhsBUed é@%a%tn@ idémeat
nol ecul e of th |nvent|on and (ii) the

homogu MEthBst, S AOTRONEE BToBETEs fof HIE 4RDED] 816 Walkkrioms.

productlon of a binding nol ecul e of the invention by
resent state of the art is

ant nme
SEH% ‘Iah ag Hee rFI” g"ﬁf&r’%"d}% hgmology betyygen twg amino acid
sequeﬁyéﬁ biewioZficled8ddBEquBRLES I8l Rmivalent fdﬁthé Wéﬁiéht ﬁ@nﬁty‘b@ﬂveen the two

formatio vi ded herein i he am no acjid
seaueDge,dRE SO (RETH PEMNGER NG BYG SoRisriGes PananE VD Ghiae number of
ldentl&eﬁb@f&ﬁ%hﬁﬁéﬂj Othe @equélfs (Pe T8t Relology =GPeSEénchI Eﬁ&lt%ns/total

riab I ne is for exanple described in
# of pOSHiprtgoTOhriak A PorEb BGIR IR ohGPES. Ay Enaie cach gap,
which e@p@m B¢ InfrotdegRy ot Bp‘llrﬁél%hgiﬁﬁbmdﬁ tHeDtwoCsHBEAGES! TRE c8mparison of
domai.n gene be briefly summari zed as

sequefige @Idsget%"a@ﬁ@“ﬁ@s 'dsnviPPHme@ ty8 PEARERAes gan be accom-

plishedusiag |a0ﬁﬁhemﬁtl¢5)@@bnﬂ1‘m %&ie@&ﬂﬁecﬁﬁ@ﬁé hor-litliting ©x8mprRE Sbelow:
nts encodl ng the framework and

h%%P?f&?"‘d%? ity BEAWSRE twe EMINA RGFPSRUENSFRICAMRE gplgrmined using the
algontamgomwwyem:@fb Wo Millee (dwrﬁsntvﬁbplasloeC.r 4 RIS, ms@) which has been

0 nent s encodj n

mcmpPPé?%\AgI‘E Aié@%h?@%r?@ 4+Qyutinga %M%%wmgabweéldue table, a
gap leh§Rtpenaity 6 Sarides gap pélh'tﬂty of 4. In addition, the percent identity between two
amino acid sequences can be determined using the Needleman and Wunsch (J. Mol, Biol.
48:444-453, 1970) algorithm which has been incorporated into the GAP program in the GCG
software package (available at http://www.gcg.com), using either a Blossom 62 matrix or a
PAM250 matrix, and a gap weight of 16, 14, 12, 10, 8, 6, or 4 and a length weight of 1, 2, 3,
4,5, or6.

Additionally or alternatively, the protein sequences of the present invention can

further be used as a "query sequence" to perform a search against public databases to, for



junctions. The restriction sites nmay be generated at
the appropriate positions by nutagenesis of the DNA
wormbsasetile by standard procedures. Doubl e stramd&diP2007/009880

synthetic variable region cassettes are prepared by

DNA synt hesis according to thggsequences given above.

These cassettes are provi ded vvlth sticky ends so that

they can be ligated at the junctions to the framework

by standard protocol for achieving a DNA nol ecul e

encodi ng an i mmunogl obul i n vari abl e domai n.

Furthernore, it is not necessary to have access to the

MRNA from a produci ng hybridona cell line in order to
examplet ientifg r@btédcseqeémmt Soﬂdﬁmcﬁesrcahhﬁ pEMoRRE® D8ing the XBLAST

L NACTTELTANhA W Nt

searche$ edrehe perfEpra \atH me\MBMSquagﬁnt @cbrlée: 50,06618lehgth 8 to obtain
cl onal anpti bpdi es?o tﬂl ve i ons for

aming Bel8 SERgRe D PO GRUR o b sl O ase PabsBERGT Tgktain
gappédalighmguisfogtortparidinypunsdsiel eBappddBLEST €4h BS ufilzeti 3 described in

nc ot,j equenc ft Th t hod conprises
st ) 1bRENDERTAG B Bl 3P0 38RE NBer UEIS Bis T and
GappétﬂTBLASlrmgrQﬁlsbﬂ\etdwatﬁl%réfﬁéﬂéﬁ&ioéxtﬁ@ fespbeétive p?rait;ﬂa%sn@ .§.OXBLAST

esir ression vectors

and N%%ET §?r|‘18€ Hs‘%‘ﬁd%‘%ﬁ@ ‘ﬁ%rﬂ?ﬁ'e’? ”df"?ggYwes encodi ng heavy

and light chain constant parts are publicly avail able.
. once a DNA np| ecul e of "the invention is prepared
Am'"PtaCrdé? mrierdg Al dyatwally gecupringdseramiee Asids: e g Addps/iding D-amino

acids EPH! £9iRb ABIdY &Fd Rlentifidd oy BHHRE tHeSelBHoNA dishISIdi@r Br fh'?@é [etter
anti bodi es may al so be ‘prepared by standard nethods,
des'g'?%'lonéxan'pl e, as described in W88/ 1649 (preferably
| ncorporated herein by reference, especially with
egard to the DNA nol ecul es encodi ng single chain
The te&m 2R 9 sequenge yariantcafers t@mg&g:p%gmltquormq]@fferences in their

amlnoI d&’@% jueRced Qf-‘cdrﬁﬁél'@& 't@grbblyﬂsﬁll& dcebrdinioRh® BrskhGRvétion, e.g.

t he bindi ng nol ecul'es of the invention
of a sperieghegueTIGes AMIFRISTE SERPNBRNALAME Of & ePPaRNideeasepIdingHto the

preseﬂqh@fﬂloﬂ_ heg fdfrasdpeeiied %@G&Iﬁcé‘ CdtillPRACE HRSatlit) EABNA &8 D
or fragnment thereof and nprises a) a first part

ectodoipip R B comeRolgys fvam'iemné h&m?aulr'lNGP 1 r@%&%yn@war'wts are

those Bfat Bhvd 18t le At lonBAYing 484 rediifs hARey Bné %@fér@nt'\@nmg)acnd inserted
or antibody 4785, DNA-4785 VH (SE

in its placect thesame pasition we'vpe&t'@@aewrgﬁe mwrﬁf@tmwegtlon eg.ofa

specifiRlisBquéHded TRéset MSﬁ@flbr@rhSy ge g, MREreeoKly BAe \Mrﬁrtb &kid in the
codon encodj n?u | ast ami no acid of the variable

mO'GCH'SrPéﬁ fpeen gHos tsds%dB%maalbﬁ neftRiR) Where e aumote &g 1 to 10,

preferﬁlﬂiﬂﬁtt@ﬁt mBRY prefdrably aABBNAmindeRR hatRiveBn 3LiBtiSteWit thedame
don encoding the first amno acid of the constant

mole%lgr Ips%ritlomqé/aﬂgrﬁfr%ﬂm&pﬁ with #neeg grore, e.g. 1 to 100, such as 1 to 10,

amino acids inserted immediately adjacent to an amino acid at a particular position in a
polypeptide according to the present invention, e.g. of a specified sequence. Immediately
adjacent to an amino acid means connected to either the a-carboxy or a-amino functional
group of the amino acid. Deletional variants are those with one or more, e.g. 1 to 100, such
as 1to 10 or 1 to 5, amino acids in a polypeptide according to the presént invention, e.g. of a
specified sequence, removed. Ordinarily, deletional variants will have one or two amino acids

deleted in a particular region of the molecule.



with a codon encoding the |ast am no acid of the
constant part or fragnent thereof, followed by a
woOroes/seTsse codon. Preferably, the second part PEmEPA@S/009880
the constant part of a human heavy chain, nore
preferably the constant part @p the human g4 chain.
This second part nay be a DNA fragnent of genomc
origin (conprising introns) or a cDNA fragnent
(w thout introns). The second DNA construct encodes a
l'ight chain or fragment thereof and conprises a) a
first part which encodes the variable domain of the
l'ight chain of either antibody 4784, DNA-4784 VL (SEQ

A bindiby MdlecL®) of the irvehiidroshgy Hé &&du@é&bﬂ?&%n’\ﬂma{n‘ﬁﬁ@ﬁg {achikigues. In
codon encodi n

. - this fir art startin
view Qb 96 mpfeTONB A ele ey noGing i b BIBE FarIRCs Fshl ng
constiictddl, placed QRdE@ uppidpriatd Eehtlohsdquanteraralirshstdrrddiito a suitable host
abl e domain, and b) a second part encoding a |ight
mgaqgﬂéhﬁeéwﬁ§?8ﬂt part or fragment thereof which starts
Wi th a codon encodi ng the first amno acid of the
const ant r'?art of the Ii chai n_and ends with a codon

In a very QRO Manger. dRgre A AG P@yé’fm’f constant part or

(i) fmwmtechléereaeédlﬁ@bbﬂ'\g%jd&ﬁalﬁ b\'iﬂiithIﬂBI%@uléQﬁ%mventlon a single
Pr eferab art encodes the const ant

o PR TS TBeyIe dsinarbion. B AERSrLIBgt SR EfRaragILs thereof of

parbindig ibrclrBithdinvBstion; afch of the DNA constructs
are placed er the contral of sg)table control

() ot e-tdhe BRAmplecties 8 thasntion for s roghictn of a binding

S widieduleofith® MkARtion By beckimbrhapf mBamyOt er may be used,
provided that it is adapted to the host organismin

whi ch the DNA constructs will be transferred for

The pees@heaaqewf thdrbwgroh thét tR& I@klmﬁﬁpé}@orﬁ willthe A& B Hinditeizelthe DNA
lian cell artlcular preferred to use
molecfieg < Fentopraiven th twsa @rqvmegé%emrﬁeth&@w%amd

seque’ﬂﬁés Bﬂdt‘ hyBervheatié %&%ddﬂhé‘m dequhédd €odig foRtham. A method
eni c i mal ! Aswtgq{letranq%emc ani mal

for copfu Red VAUARP PR 95788 RAPa IR SRSGEOHIGHE 23R AORlepreterably
incorpdtateé® herjresy th@'ethH @spedallytrBgartingke AiRthaaRFONEbreMNcting a

onstructs nder suitabl e control sequences
variatje G0 G RPHEHB 2% 55 Y BDB PURAER 45 1ol 9T afegting a
variabRS@sIAigin olﬂbwtgnﬁﬁémib@dy snWhatel et Gbbtificiy isleRASH AR DNA
e desi

ress nti bod en the anti body
Segm%mgﬁn%o#ﬁ@e @W%F ﬁgéﬁer"?ﬂ%"ec'@ﬂ!méﬁlr? determingd atmle DNA
segm&Ne shEdtitheUypeiviafishle Pegioritse r@tlovetf b Bt meanA %é éﬁts
I on vector or into two sep arate but conp

encodighe TaMmsa fRanS, e ﬂ@epé?seé*aerw@a%@'?@stagmgs'tes afthe

Junctlcm%efl@é fethiohi6h entél mggl}bg d{egérra;églftgge% gﬁklarﬁblgé}g ?ggﬁbﬁgi‘ﬁy an

r es ar
mutagg B REAS VA il pi el atATE rocspier s BeUlf Saadsd wihetic
variab®f regjiof dabket@enié brupate APPBRA synthesis according to the sequences given

above. These cassettes are provided with sticky ends so that they can be ligated at the
junctions to the framework by standard protocol for achieving a DNA molecule encoding an

immunoglobulin variable domain.

Furthermore, it is not necessary to have access to the mRNA from a producing hybridoma
cell line in order to obtain a DNA construct coding for the monoclonal antibodies of the
invention. Thus, PCT application W0 90/07861 (preferably incorporated herein by reference,



descri bed. Each expression vector containing a DNA
construct is then transferred into a suitable host
woanegasssm  \Wien the DNA constructs are separ at€eryEP2007/009880

inserted on two expression vectors, they may be

transferred separately, i.e. epe type of vector per

cell, or co- transferred, this latter possibility

bei ng preferred. A suitable host organi smnay be a

bacterium a yeast or a mammalian cell line, this

| atter being preferred. More preferably, the manmmali an

cell line is of lynphoid origin e.g. a nyel om,

hybri doma or a normal immortalized B-cell, but does
especially witkpegard tathe grodogioned uﬁ)naﬂbheﬂ@ﬁﬂbditﬁ@so)gl\ﬁfs flll metructions for

chain. Lt is also pref ed th Qst, Qrgani.sm
the prédfitah ks sdhepioBat ATiBer bY feegpiinant PNATE SR vefonly wrten
informatibn as td thehticleetiie 66§ asmics BT the gengral i an cel | i ne,

this desirable goal may be reached by anplifying the

nunber of copies according to standard nethods.

The mbthdd cfdnqmeg tths}dmwst ofsdulnhber aﬁg&mcl%n&tﬂ i dbiﬁplff@étuon by
S|.st ance 0. a resl stance el ng
the PR Gistaci Bpch g a4e BbR e dsed HVA BFHaer aspect | of

t he |nvent|on there is provided a process for
r.oduci n ti-chai b|nd|n nmol ecul e of th
ExprebS gL HRd O oM EHO TR ERETPIE oL 45 SNEoSng g packfiaht chain
constaMﬁ pahs bfe Mbﬂuﬁ@faﬁléﬂﬁtﬂie vvrhbb drite f DNAImasslIs ecmedn\BNﬁon is
structs of t i nve n and ||) recoverln%
propaizai @Y BF R 1R ST SRUFBTSH  HESPRIORIAIE SXIERN LRGor
culture. Alternatively, the heavy and |ight chains nay
be separately recovered nd reconstituted int
DNA migle e BrqadirAgs REUP S0 @niracins TiaY s b8 FrepasFapHgiandard
methol§, Cf@ﬂlé)tdrﬁm? | éb’kidh&gb@dﬂﬁn \80 @smh!ta melféwbly lihcbhgbrﬁtéﬂ herem by
es of nethods are rticular provided in
refereriosy SBpecly il EpEs TmBNARPGIGH & codasiaals chal aafiseties)
conprise (i) culturing a first organlsn1mh|ch IS
r.ansf or ne DNA construct o

In @ PG TBRPIAE ol B8 P gns Mo SRR EFANSPT the AgAbigtion of

some bftBe ®iHdirdg mBlethies oftHeuhwentibAl irciudps fikst bHd 586 BRA @BAstructs as
anismwhich is transforned with a second DNA

or |
de“m%%ﬂgg?Wct of the invention and recovering said |ight
chain or fragment thereof fromthe culture and(H)
vitro an active bin nol ecul e of

reconstitutin n >
Te b ERR OB ARcqdhn 4 o odop & ADMEB! METaG ARt CoMREs B
a) a fpdttpartv@tich Bndddes Aglvarkdid ddlmém @hthbrhe@oy thag @seenther antlbody
n.a,si r . manner,
47hA TR 3788 V5 GER 1B ook o antspap  fir IMT4 205 Vi 4G 1B NO: 9,
th|§hr%t par® Etaam;ghnm ﬁi@mmedwoamgnge filet 8Mitotachd of the variable domain
t

and englgg Iw?tﬂ a cold%n encggmg the last amino acid of the variable domain, and

b) a second part encoding a heavy chain constant part or fragment thereof which starts with
a codon encoding the first amino acid of the constant part of the heavy chain and ends
with a codon encoding the last amino acid of the constant part or fragment thereof,

followed by a non-sense codon.

Preferably, the second part encodes the constant part of a human heavy chain, more
preferably the constant part of the human y4 chain. This second part may be a DNA

fragment of genomic origin (comprising introns) or a cDNA fragment (without introns).



(i) culturing an organismwhich is transformed with a
DNA construct respectively encoding a single chain or
wo0e8515873donai n bi ndi ng nol ecul e of the i nvent iPpea/EP2a)7/009880
(ii) recovering said nolecule fromthe culture. The

bi ndi ng nol ecul es of the inve?kion significantly
inhibit the binding of LINGO 1 to NgR, significantly
attenuate the neurite outgrowmh inhibitory activity of
adult rat spinal cord nmyelin at sub-nM concentrations
and significantly increase oligodendrocyte
differentiation in vitro as exenplified below Figure
| egends Figure 1. Effect of Fabs 4784 and 4785 on
AP-LINGO- 1 binding to NgR SH SY5Y cells NgR SH SY5Y
cells j.n suspension, are incubated with either 1 nM AP

The sgonkDNRGRFSIRIG! Aestiss Aidh Eharnpr 5pamentdaergpt andsfgrprises

a) a filkepart dhichted@dode the ValEER Homalh dTithéigt ch&iR df )éﬁl@é’rydi‘lﬁgody 4784,

S IS nmeasure

: i Vi h | ]
DR 78 Y isEBIBNO ) bbb SBoONA A S e (oG BA N H): this
firdt pAretdMhEWRR- a ddtRneRe6dihg thelirstinitio atidAiPthd MsAable §&main and

cal cul ated as the difference between the total anount
ensingwith 2 cegen egodingge @shamne agrefibe yeriahie demginaand

b) a %&oﬁb%ﬂ-en?ﬁ@ing%a@hpﬁféﬁﬁeér%%t bBRIoPfragMBnthe e WhichGtarts with a
TD). is calculated as the percenti.

bi ndi n n=3, i [ | tile .
C%PP?QF%‘H&% hedtrdleahine Reidatdimtonstans part pf the lightehaiyapd ends with
a é&&dn'é)@@iiﬂa? itie faBEarRiNG SRS td cdrdbant 48r orfrdgBAt thereof followed
resence of an anti-LINGO 1 Fab. Figure 2.
byrg 8PRATNe G998 Nof spinal cord nyelin by anti-LI NGO 1
| g&4 anti bodies 4784 and 4785 A) P7 CGN cells are
i ncubated for 16 hr on wells coated w thout spina
Preferablyqthe,seceid pad eaeodegiihe gonsiand pag of gdlumandight ehpiny pere
preferaBiyide céridtaht Paridf the Murkdiex eRsignce (SC, red bars) or
presence of anti-LINGO 1 | g&4 antibodies, a control
anti-lysozynme | g&4 anti body 3207 (green bars) or 1 nmm
Each 6f thk IINAECEASHIUBEI pE pRiced 2R8ETAné ¥&tkd) Of Biafable d¥AKGI $&quehes, in

. secondary nessenger in thesignaling pathway of nost,
particylar ypder iiq contiobef syjtablsgrrameter i Fipd obRrogioteitmay be used,

provide8 thdtiitti® b8apted € thdi Hudt braari8mik whithdfRe MNA Séridfakts will be
npl ex and as such Y27632

t hr ough the_NgR receptor co > % L
transfery %ﬁ%@ﬁ?’%@ hdaepeyer.df HBEFSSIANS totake glacedp agpammalian cell, it is

partic@hl\Eprefdricdinto Ase tREprotibtéric? af WheiLABEIBLlIMYeMet O Y
activity of spinal cord nyelin (Fig. 1). The
experinment is perfornmed in three 96 well plates with

The dédired@ntiBsdy®apbe pRodlickd fHa BEIl cuMurd 6r ihQ trdHsgBnikRRimal; A suitable

effects of the antibodies on that plate are conpared .
transggni¢ animal maube P%fafnéﬁg’lcﬁmﬁé‘ﬂ to é!ﬁ“_@ﬂfd('ﬁﬁ‘imi’% whighdngludemicro
injectih@intd8§g AL fiest anB BecHR] bNARhSRIcEBIEESd Qhdek@uitddl€ control

percentage inhibition (white text) is calculated as
sequepeRs WHW the so prepared eggs into appropriate pseudo- pregnant females and

selecting a descendant expressing the desired antibody.

When the antibody chains have to be produced in a cell culture, the DNA constructs must
first be inserted into either a single expression vector or into two separate but compatible

expression vectors, the latter possibility being preferred.



di fference in nean neurite |ength/neuron between cells
plated on wells coated with and wi thout SC. The
wopessasstsage di si nhibition (black italic text) PCI/EP2007/009880
calculated as the difference in nean neurite |ength
between cells plated on SCinyghe presence and absence
of anti- LINGO 1 antibody as a percentile of the
di fference between cells plated on wells coated with
and wi thout SC. * p<0.05, * * p<0.01 (one way ANOVA
Hol m Si dak conparison to nmean neurite | ength/neuron
for cells plated on spinal cord nyelin in the absence
of antibody). B) Fluorescent images of a

Accorﬂﬁngryeﬁféﬂh‘airitbﬁ afsodrevigds am expreésisrevddior dNéJiba"eBWca@é‘m a
cord elin (no SO

coat ed out nal and
prokalyaif & SUGTATEl HIng Rl CORBFiSSTalPEsh oA of e BAcamelructs above
describe§) or presence of 1 nMcontrol | g&4 3207 or
anti-LINGO1 1 g4 4784. Cells grown on spinal cord
nyelin in the presence of 4784 have visibly |onger

Each BRMESSIGHvEdler dOMANIAG YIDNA SomstFucEiRlther RaNsTEMAS Pitdh QWable host
in the absence of antibody or presence of the control

organist VIRRIVINS SUWA censiiincts are separatily ipseiteshoniwe Brrigssigp veptors, they
may Héytﬁirisfén‘é)d sephtatdiy, N@oﬂe th@‘bf IBEPPEH R, & cPlraRdrefrEd! this latter

are i ncubated on wells coated w t hout

POSS'@&BV Hs&ngm BrrRg-eh Fwta(wﬁahcatfrsﬂw%n@arb@)a RCRM <2 yenst efa
mammtbllah ceR liRélthis Gatebr 'E}éfﬁg'd?eﬂeﬂea hﬁo@ﬁﬁ@f&%li e nfa‘?r%@l?insc)ell line is

or presence of anti-LlI NGO ant | bodi es or
of lymeawg OFginggia nggmywrmmaaq;ﬁq pRIAl gm)qrtalrmg B- cell but does not

expre§X rmégbné&s%ftlﬁe dj"ﬁé’a\.‘yrbrthblﬁt%a% well plates wth
an SC and no SC condition per plate to which the
effects of the antibodies on that plate are conpared

Itis al§61 Qrer@r?éh hatihetd st &'@ghiﬁnﬂ%ntéiv%% Rhgéd Hmﬁbélsof‘-‘éﬂpféél Givectors
neurons per well in re@'i(élt cat es of .

per ceae'.f M%@ erganisbista raﬁmm'f?ﬂ &elf }h'%lﬁﬂs'tﬁbéﬁ QﬁPﬁ' bnqy Rnreached by

ampli ilﬂb Wnu&@éﬁ of cbﬁ?é& )acb&dﬁ@'t@ 'd{a%HSIQJ A&thd888 mplificBfi¢h Péthods
m Si dak _conpari son to nean neurite

wa
usualty eﬂ@ﬁ' Pﬁé@!?@tmgffef ingesaed pﬂrsa%t@afedﬂ agfitaasaid insiptanFel heing encoded

by thel dkpfdi€ionlk@efeee of antibody). Figure 4. Disinhibition
of spinal cord nyelin by anti-LINGO 1 | g4 anti bodi es

I11P7 CGN cells are incubated for 8 hr on wells coated

In anometrrz‘:@b@ct DPtHR3hve bR, ¥R ik %rc(ﬂiéd%ro@ésé’\l%k Eﬁ)&l@ﬂbeadmultl -chain
inal cord myelin in the absence

b'nd'ng."é% oldhe fTEntioR MeaNomRsISEE Ftdtqﬂaagndvgamsm which is
transf&ﬂféd il fidst lag P e 8oHd Ibﬂﬂ'c%ﬁstﬂ?c%foﬂhe mﬁtlo@aﬁ@ o ¥&overing an

|-Iysoz me | gG4 anti body 3207 or
adweGWEE%QmO ﬁ@eé&BEWPW%ﬁP“m§"H@PﬁHFW€d |n three 96 vel |
plates with an SC and no SC condition per plate to
ich the effects of the anti bodies on that plate are

A'tem%ta'ﬁﬁ(at*@dﬂeém apg dghtifbainsteay meerargiely raeeMesed anshjecpastituted into

an actWé'HFddlrﬁ}} Reicb@k 28PN\ Ré?&dﬂ@rRé\&Hstlt'uﬂor'i RIHHSRIHE wilil-known in
The percentage inhibition (white text) d

the artd f:'ézprﬁﬂlpglof Methodsiase ip partigylar provided in EP 120 674‘;Jl gr in EP 125 023.

Therefore a process may also comprise

() culturing a first organism which is transformed with a first DNA construct of the
invention and recovering said heavy chain or fragment thereof from the culture and

(ii) culturing a second organism which is transformed with a second DNA construct of

the invention and recovering said light chain or fragment thereof from the culture and



text) is calcul ated as above. *p<0.05, **p<0.01 (one
way ANOVA, Hol m Si dak conparison to nean neurite
wol2eesytsB73aeur on for cells plated on spinal cor @CEEPRINI/009880
in the absence of antibody). Figure 5. Anti-LINGO1
anti bodies significantly incregse the differentiation
of inmmature ol igodendrocytes A Freshly isolated OPCs
are treated with 100 nM 4784, 4785 or control | g4
3207 for 3 days in DVEM CNTF/ T3 nedi um fol | owed by
staining wwth the anti-04 anti body to visualise
i mmat ure and mature ol i godendrocytes (larger, nore
di ffuse |l abeling) and the nucleic acid dye DAPI
(iiiy  ( ABcobstilutiny idivitra2an adteindingimbleduleyod tIRcinl exitichefonh the heavy
|suallﬁe ce

R S A e LA e ey

pootamedas(ind nyelin sheet-1like structures are
consi dered to have a mature norphol ogy and are
indicated with white arrows. Anti-LINGO 1 anti body

In a sitrilaaina®nér, thesalistsd ﬂro&iﬂied I&q{re@é‘s@ fomMproBecing 8RMgld HaiIPbr single

stlv ceII e nor hology wher eas

doma‘fc‘)i’ SaHiEref W’%’“‘W‘S@%%ﬁpf no effect. B) The
(i) pcmmhg lalﬁ lbrg%mérgw'cl?ls Q%hsf@frﬁ@dlgvltﬁ acbdmfcbﬁﬁrl.(c[ redpkctively

g ol i godendr ocy ntified in

ﬁ%@aﬁw 5o 'szemf@m e figm 'n% 5'%@!6&1{8 fgéfee Gveptien and
(if) dm@baérmgtsla&j peleear fRme thf cURHR. 3t ai ned nﬁcl S| )

assoCi -staining_and the right. bar gra
The bAROCPEEHES b e K SRETLHOBIC0K B ko pinding; L TRGO-1 to NgR,
signifi ¢§Htlyl raﬁeff@été hieé agirite rRAgrowth ﬁwhibﬂbﬂyca’iiheﬁy of SR rat hﬁlnﬁp@cﬁd myelin

st bar is with no treatnent,

the | eft
at subgfit GHRCERY BT P ORBABITSIF 437 OREFBIroPGRees Haken in vito as

exemplifigd Bsiewt s treatnment with 4784 and the right nost
treatment with 4785. Anti-LINGO 1 anti bodi es have no
effect on the proportion of cells that are

Figur®leiggadendrocytes but significantly increase the
proportion of oligodendrocytes with a mature

Figurey1 | BRrCotEabRREAT 6785 of ?%ﬁ&%%”ﬁn%g&ﬁ“%@%% cells

nor S8 9BESIRE Bkt bEPRIEAER S BnbL gL o1 i v
absencebt psaseheax of 2 IUNGOE nhethbatepaamﬁldNGﬂMCEHBdﬂarm hen Iysozyme Fab
3207. B AR et bk Ind Bhlcdis Ead HEHRRLEL Bho St S n& il 30 min
incubagion with ‘cStdeme The spelcificttieding o€ mnmoat is roatoulated as the
dlﬁereﬁgﬁgg‘}vg%}ei” {(og% a\%ﬂg)?q;rr\]t %%BEQNE%F&%JJ‘ % U‘Es%gd% o-F binding with
AP aldpeufible amgan- p&cmtagé)dxdybltikm et$md:nﬁ¢sbin@ngtmn-3, +STD) is calculated as
e sl DA e TR Akt SR 980 ki1 n e

presence of Fab 3207 and the presence of an anti-LINGO-1 Fab.

Figure 2. Disinhibition of spinal cord myelin by anti-LINGO-1 IgG4 antibodies 4784 and
4785

A) P7 CGN cells are incubated for 16 hr on wells coated without spinal cord myelin (no SC,
white bars) or wells coated with spinal cord myelin in the absence (SC, red bars) or presence
of anti-LINGO-1 IgG4 antibodies, a control anti-lysozyme 1gG4 antibody 3207 (green bars) or
1 um of the ROCK inhibitor Y27632 (yellow bar). ROCK is the secondary messenger in the



ELI SA kit. The absorbance at 450 nmis taken as a
measure of the anmpbunt of LINGO 1 at the cell surface
WOaesz038Bb triplicates STD). A very | ow | evel POR/EP2007/009880
anti-V5 anti body binding is observed to untransfected
CHO- K1 cel I's. Incubation of CHg-K1-hLINGO-1 cells with
anti- LINGO 1 antibodies but not the control |1g&G4 3207
result in a significant reduction in the anount of
LINGO 1 at the cell surface * * p<0.01, one-way ANOVA
with a Hol m Si dak conparison to the absorbance
follow ng incubation with the control | g& 3207. B)
Cell surface proteins on untransfected CHO K1 or

sngnalﬂd@dﬂﬂwﬂv_bmtllt @t b rﬁieﬂin@s@éélél)éh %b@ﬁkefﬁut&@wﬁﬂﬂhfbh@rs including

are |ncubated at 37C for the indicated tines

thoseoorehlcrh da nqli signalthrereh tia Nofd secepiagsonmiexaansizas sychy ey 633 dreatment

is use@fast @Qoslﬂﬁlbﬁtf& ForPBE iadnudtioN@PtAe heuRE Hutdpbivid lﬁﬂlbftéf?rBCUVIty of
he cel | %/llsate usi ng the anti-V5 anti body coup ed t

SP'”a'a‘ij’é‘i’ FyEliné asﬂaﬁd‘em@@r'wnmsafrf@eaw 'rsmwé)we_hm@@s ith an SC

and rEBECESHditn Yés bRt 16| vlicrhed ¥Rbés Ust the ﬁﬂlb@ﬂ?e's 6}1 Hdtplate are
anti body. No signal is detected for bioti

CompRIER@NS 17430 AU IRTOKT BRicTeEFRD. fem)ds FF'§U'aﬂeﬁ‘2fy 53209 eﬁurens per well in
replictEE>- (11 M LTRSS ekcaithys |M|Blh°@ﬂ%né|t5@|§- @Hdlé%@&“é%sthe percentile

i ncreases the rate of degradation cell surface

differqnegdh. mearkingyrite A %ﬁvswlataﬁwn weigsgoated with and
witholtdE 1he Eéfkéﬁayé"di’s@t%lﬁl%n @}é%taﬁie%ﬂﬁ %Sca?éd?at% \é‘%r{h@%lfference in

mean val ues of relative fluorescence units
mean igyte, ipngth ibgiweess celfs pmegeom%he@, tag @r%smcaca pbwce of anti-

LINGOM aﬁﬁ@&dysaé pr%?ée?ﬁneaéf&ﬁéf S»ffe?réh%elﬁb’eﬁﬁ@efﬁ céllQY)?dﬂédl oA wli$ Boated with
provi des the use of the binding nolecules
I

and Withoeh BLonPFR0Bh & ATOSD{INEnWaY WA| Holm- Sldak companson to mean
neurité %@ﬂ%éﬂrbrﬁ)ﬂfr I%leﬁ’ssblb@dtdh &Hindt cCBRITAREIINAR tREADERAEe 8Y S4tDBHY).

in particular the human nervous system The invention
B) Flugrassept inAage ofa rprresantaivefiethef vigy efxaslialincubated on wells coated

without SR 'Rk wetnh%b' 8§ Yan8f o METE%'a{e%”\gﬂﬁrébﬂ-\é? FF HYBin in the

articul ar human nervous system wh
absené@ﬁgm 9B PERRANGE Af et PiYy conrablg@é 13208 arrantinkINGIOIHgG4 4784. Cells

grownhﬁd"%ﬁnﬁ‘zﬂ JoRd ﬁﬁ/@hﬁ% e 6r3§edc@\’c§frﬂ7'89ma§19 v%ntﬁﬂdn?g nétﬂ'ltes and more
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Figure 4. Disinhibition of spinal cord myelin by anti-LINGO-1 IgG4 antibodies Il
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wot200sdegeiaer at i on of neurons, especially their PEIrAEPCOAT089880
or form e.g. in neurol ogical diseases such as
Al zheimer's or Parkinson's Di sgase or other disorders
or di eseases nentioned bel ow). Thus the nol ecul es of
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antibodies have no effect on the proportion of cells that are oligodendrocytes but significantly
increase the proportion of oligodendrocytes with a mature morphology. * p<0.05, ** p<0.01,
one-way ANOVA with a Holm-Sidak comparison to the proportion of mature

oligodendrocytes in the presence of the control IgG4 3207.



Furt hernore, the binding nolecules of the invention
are useful for the treatnent of psychiatric
woceoesdissi3ons, particul arly schi zophreni a and depraP203/009880
For these indications, the appropriate dosage will, of
course, vary depending upon, her exanple, the
particul ar nol ecule of the invention to be enpl oyed,
t he node of administration and the nature and severity
of the condition being treated. In general, the dosage
preferably will be in the range of 1 ng/kg/day to 1
nmg/ kg/ day. The bi ndi ng nol ecul es of the invention are
conveni ently adm ni stered by punps or injected as
t herapeutics at the lesioned site or near it, e.g.
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The pnjggérn irinyén\l’ii)ﬁ 'é%o%'?&lizjj& tVIE\ﬁge of the binding molecules of the invention in the

promotion of axonal regeneration/plasticity of a mammalian nervous system, in particular the

human nervous system.

The invention also provides a method of promoting axonal regeneration/plasticity of a

mammalian nervous system, in particular human nervous system which comprises



Phar maceuti cal conpositions of the invention may be
manuf actured in conventional manner. E.g. a
WOQ0RIGE136i on according to the invention conpr iPSITAP2e041809880

nol ecul es of the invention is preferably provided in

| yophilized form For inmmediabg adm nistration it is

di ssolved in a suitable aqueous carrier, for exanple

sterile water for injection or sterile buffered

physi ol ogi cal saline. To aid in nmaking up suitable

conposi tions, the binding nolecules of the invention

and optionally a second drug enhancing the effect of

t he bi ndi ng nol ecul es of the invention, may be
administeli@pan eepiae ahlupt ¥ the bivdingemslacies oithaiime@htiomtd 41 patient in

[ r CthﬂS for m xing or concom tant adm ni stration.
neede£g¥@ﬂ51t@gQ nd drug candi dates are provi ded above.

The synergistic effect of a conbination of the binding
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Y denonstrated in vivo by the spinal
fegenﬁfﬁ“@ﬂﬁp asieity of a mamMmakiga RefvVeHs Ay stempie pasticularuman nervous system

whlchuﬁﬁjr?d'r %ggﬁs dﬁﬂdlﬁ&“ﬁf&rﬂjf‘e‘i dr %elh%rfti%hla‘ﬁw a??ﬁ%%ﬂtfé%fgl’y ?%ceeptable

not owever, construed as limt
Caﬂﬁééwﬁweﬁf the invention. The monocl onal anti bodies of
attention in the Exanpl es are bindi ng nol ecul es
according to the present invention containing for
In partitiilarh) odybiddifg nideulesraf #d |av@aibh apé usdfal foi plomatingiaronal

regen%ﬁzg% apgNgs} ﬂ?yl\%zar g}\léglﬂv ar qrgvl lﬁalt'yf g{ tht&hpg%stqﬁigaxmlcatlon refers

espec‘m;l itainjey paudeddy rhéehdnicahbr cheaiical efféts bbPddéEXo éﬁ%eaﬁe@l or disorders

bl f the h
that exg Bafidp FRRFTRgAERLY Do IA e FRPoRLY (B R B -8 i

neurofplgtabditedsesskieh as AlmbmhairMI@‘R SCOIBPhS G GtAE dlsbrders or
ctese R AT BRA 68 AL BTl AE ot st S8 G
particalgit fov Bin@en eabjects OF érl ex@nipthe Giridirlg rhelelcﬂle of eHeliivéltidd are useful
e e SR b o T Shech 60T T B P B pe
systerahiad. more paiticolarPinfnqacddgensritide Bigdases such as Alzheimer's disease,
Parkinson’s disease, Amyotrophic lateral sclerosis (ALS), Lewy like pathologies or other
dementia in general, diseases following cranial, cerebral or spinal trauma and stroke.
Furthermore, given that LINGO-1 is a negative regulator of myelination, the binding
molecules of the invention are useful for promoting remyelination in concert with promoting
axonal regeneration/plasticity in demyelinating diseases that include, but are not limited to,
multiple sclerosis, monophasic demyelination, encephalomyelitis, multifocal
leukoencephalopathy, panencephalitis, Marchiafava-Bignami disease, pontine myelmolysis,
adrenoleukodystrophy, Pelizaeus-Merzbacher disease, Spongy degeneration, Alexander's
disease, Canavan's disease, metachromatic leukodystrophy and Krabbe's disease. In one
example, cells which express the binding molecules of the invention may be transplanted to
a site spinal cord injury to facilitate axonal growth throughout the injured site. Such
transplanted cells would provide a means for restoring spinal cord function following injury or
trauma. Such cells could include olfactory ensheathing cells and stem cells of different

lineages of fetal nerve or tissue grafts.



PNPP par a- ni trophenyl phosphate Exanple 1: Generation
of CHO K1 cells expressing full length rat, cynonol gus

WOrzoose$736r human LI NGO-1 and human LI NGO 2 A ROTPEP2eDINGI880
library is generated by RT-PCR of universal human
reference RNA (Stratagene) usijggg random and oligo dT
prinmers. A cynonol gus nonkey brain cDNA |ibrary is
generated by RT-PCR of polyA RNA isolated fromfrozen
cynonol gus nonkey brain using random and oligo dT
primers. A Marathon-ready rat brain cDNA library is
obt ai ned from C ontech. cDNA encodi ng the mature
sequence (residues 34-614) of human LINGO-1 (SEQ ID
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NGO 1- pSecTag2-V5 and

2- V5,
mumPE%“%%fﬁE gﬁf %ﬂeaﬁ géﬁ%ral?mempr e Jftiveicenea! surgery, and
herpeBiketatitist pr oduct isthe mature sequence of LI NGO 1 fused
at the NNtermnus to a 14 am no acid residue V5
epitope tag via a 2 amno acid residue |linker. cDNA

Furth@mfmlitn@ bindmgAdleERe S 611HE M@ nfidresrediseful £ 18DReatfent of
| D. NO 33? fl anked by 5'-Xbal and

LI NGO 2 S ]
psyChf:al{”C SQRGItiogs « Rt “ég%(ﬁﬁhgﬁﬁrl"ief‘ AdrdeRrRsEI0ar at hon- r eady
human brain cDNA library (d ontech) using the forward
[ CCCT-S
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examﬁ@ﬁﬁ@%%ﬁ@f AT I tHd (AhéftlohOde e@ﬁ@@ the mb&EG é@mnlstratlon

is cleaved with Xbal and Xhol

and t"ﬁrﬂf"ﬂ'ﬁ?@f’tsééﬂe”t}ﬁPBR‘FFFQ"F'@%QE'PB\V@aWt Isoeiierainibe\dogags preferably
will bePireitel Rgide 4P 1 h@/l@ﬁﬂ?ﬁ@ﬁ%{% B?Qr% BIRAR] Afbfecties oT'?ﬁ‘e invention

predi cted protein produc he mat ure sequence of
are coPRRiESty 20FuBIAteARd PHBUTRPS EF Wiastes asinerapaulssi gt dhaslesigned sit or

near ltf éf‘gl ﬂ'lé@ cdn bRRdnARStetedivd By thté tHENS lrﬂ%c?laﬁlﬁ@'di“l’rﬂo the spine
CHO K1 cells stably expressi ng human

lntrath@-@btkihehlgplﬂ@g sife. Wﬁmsggggnq_qqms ation is not excluded here.
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Sequef‘?%lﬁgr"@tnaﬁ'%wah other pgentst 'FP’HER‘PN@@ theyinding grlagiles of the
inventfoRldahEe stinfiNig@ 1A -c¥mbirldtibN@ith Bni-RRG 630 2ntbodfia%br anti-
inflammatory agents such as but not limited to corticosteroids following stroke or spinal cord

. injury as a means for blocking further neuronal damage and inhibition of axonal
regeneration, neurotrophic factors such as NGF, BDNF or other drugs for neurodegenerative
diseases such as Exelon™ or Levodopa. Other suitable combination partners for the
treatment of stroke are Alteplase and Desmoteplase (DSPA, e.g. disclosed in WO90/09438).
In one embodiment, the present invention provides a combination comprising a binding
molecule of the invention and Desmoteplase, in particular for the treatment of stroke as well
as pharmaceutical compositions comprising said combination. As used herein, two agents

are said to be administered in combination when the two agents are administered



hLI NGO 2- pSecTag2- V5, respectively, using
I i pof ectam ne-2000 (I nvitrogen) according to the
worneRIfsasbur er' s i nstructions. Stably expressi RGT/EP2007/009880

transfectants are selected with 1 ng/m zeocin

(I nvivogen) and single clonesqgsol ated either by

serial dilution into 96-well plates or by using clonal

rings. Expression of the constructs on the cell

surface is confirnmed by inmunofl uorescent analysis

using an anti-V5 antibody (lInvitroGen). Exanple 2:

Ceneration and expression of human LINGO-1 -Fc and

human LI NGO DLRR-Fc A MEC nRNA codi ng for human
simullahhmﬂor(arbmdmiw%réd?iﬁﬁépdmw h21f48Hidn such thakttheaents will act at
the s Iate for PCR anplification. The extracell ul ar

% - (ECD) preceded by the natural signal sequence

(aal 550) of human LINGO- 1 is anplified by PCR with
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indical AT SR FOReTSPS oSteRGAHASR anier Rl e angaBsiio] S0 1 D
NO 37) is confi rrred by DNA sequenci ng. The sarre MEC
one serves as tenplate for the cons%ﬂ?uctl on ene

Pham&ﬁ?f’}ﬁa GempRitiangRTdas fyRntignmay Be Manuiasitied IPI '°”a' manner.
E.g. al dmiﬁoﬁmoh hecdrmﬂgdoﬂw |ﬂvérﬂi%34:oﬁﬁzrlshn @?&r‘hofé’é@l)es of th invention is

prefer by P (VIdEH ipJsRPZGs (Gl phiTeediste S AtRB (s dlkgobied in 2

suitabfe z;mrebuabameq emsantssl Bt@ﬁlef\@ételafﬁr infic86® bpgter buffered
n signal fused to mature LI NGO-1 and addi ng,

e
physigiegicglgalfie. o 4 sequence coding for the first seven
am no acids of the C-termnal fragnent. The C-term nal

.r.egion of hu ECD LI NGO aa354-550) is anmplified
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The ml?erﬂ%‘%%u bg mdolrg ?tﬁlty%%dgs%ood !;y rg}erenc% tg the f%llowf%g examples. They

should not, however, be construed as limiting the scope of the invention.

The monoclonal antibodies of attention in the Examples are binding molecules according to
the present invention containing for antibody 4784 the variable part of the light chain (SEQ
ID NO: 4) and the variable part of the heavy chain (SEQ ID NO: 5) and comprising for 4785



purified and inserted into plasm d pRS5a-1gG
previously digested with the sane enzynes. The
woaowusssy of the inserted sequence, conpl ete PCTAPA007/009880
flanking regions in the resulting expression clone
(1 gl eader - hsLI NGO 1- DLRR- FC/%?SS& SEQID NO 38) is
confirmed by DNA sequenci ng. an initial expression
eval uati on both constructs are tested in small scale
experiments. HEK EBNA cells (lnvitrogen, previous
cat.no. R620-07) are cultivated in attached node on
tissue culture flasks in Dul becco's Mdified Eagle
Medi um (DVEM) buffered with 25 nM Hepes (G bco/Life
the vaFiableneirogites ligittichaip. (SEQMBONO26) artitfie 38HatIE ARIJS Yhe heavy chain
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Subsequent |y, )r both plasm ds | arge-scale plasmd

19G  pr epEMBHRQHUR PR @nabl e transi ent transfections on

PBS the phddphalelbuteretadlimel N HEK. EBNA suspensi on cul tures.
For production of natl eader-hsLI NGO 1-Fc on enl ar ged

PCR 5cal ROlymegase chpinmeaCionNA cel | culture at a density of

PFA 1. 4xparBformaldefydd is mxed with 1.1 L DNA PEl sol ution
er m). Follow ng incubation of

1 DNA: 2 PEI
P"'F’P(ce| |ér§fﬁﬂ"%fﬁgg',9®ﬁeﬁ%ﬁ|ture is fed with 4 L of ExCell
ExampRAR G@aslirtivh oACHO-RAQLENS expYeskitg deeIBﬁ?ﬂr ra'ﬂS)ynoﬂi@g%ls

cell culture supernatant is harvested after 6 ‘days O
monkey, of hymanddNGQH1 apddupman L NGOR di afi | trati on down to

1-L using a disposabl e Henmofl ow F10HPS filter with a

10 kDa cut-off (Fresenius Medical Care, Germany). The
A humaacOiNA Ksprnis gengrateddyrR piP6dR et universal human gefecence RNA

< - 2 r . .
(a8 AR 1o PR LA dRus FRA i oo e
Is gengpredpy RT-AIGR of pelyA RiNAnisplatesidron dezimeynembigusrwesieydirain using
T . _' .0 . . . .

vt AR, ol 448 AN OB gy opaned o
Clontegh) ¢RQNA egegstinatieanatyre sequenestiesiduespied!4)of A0man LINGO-1 (SEQ

ID NOPéﬂt, @}rﬂ)nﬁ)lgus monkey LINGO-1 (SEQ ID NO: 28) and rat LINGO-1 (SEQ ID NO:
29) flanked by 5°-Xbal and 3'-Xhol sites is PCR amplified from the respective library using
the forward primer DM 14, 5'-CTACGTCTAGAACGGGCTGCCCGCCCCGCT-3" (SEQ ID
NO: 30), and reverse primer DM15,
5-GGTTTCTCGAGTCATATCATCTTCATGTTGAACTTGCGG-3’ (SEQ ID NO: 31). The
.PCR product is cleaved with Xbal and Xhol and inserted into the respective sites of the
vector pSecTag2-V5 (SEQ ID NO: 32) to generate hLINGO-1-pSecTag2-V5, cmLINGO-1-
pSecTag2-V5 and rLINGO-1-pSecTag2-V5, respectively. The predicted protein product is



Sepharose. After base-line washing with 100 nM NaPi ,
pH 7.3, bound material is eluted wwth 50 mMcitrate,
WODRAG/sRI3BaCl , pH 2.7, neutralized and steril ePCiTIEPROS®09880
The eluted fraction is further concentrated and gel
filtered on Superdex 75 in PB§yyi eI ding 8.2 ng product
at a concentration of 1.2 ny/ rﬁ2
| gl eader-hsLINGO- 1- DLRR-Fc 1 L concentrat e (from8 L
cul ture supernatant) is chromatographed on 20 m
Protein A Sepharose. After base-line washing with 100
nmM NaPi pH 7.3, bound material is eiuted with 50 niv
citrate, 140 mMM NaCl, pH 2.7, neutralized and sterile
the mbiuré @éqldanyé of dIiNGDEZUEed@ thé dterrhings ta AARGHARG BakIrédidue V5

oo ol 08 S TAs ELUARO ok e

(res.dp@pmeeemsﬁmmalmsazqSEanDrNidch:i)lﬂaﬁ»(eﬂ WsaXbéern@rBﬂ-Xhol sites
NGO 1 bi ndi ng ass

on 3:
s PR, ol Mrrlhory ety MRt SONGTAY SE patacstusiad the
fomammmtomm signatGnoTaGANTTes NGt CossTIBEt B (SEQ ID NO:
h|b|torso rite outgrowth, nanely Nogo-66, MAG
34), aﬁ ERFP ?foD'szc% attenuate the neurite outgrow h

GGmmmA@r&AAAWCAWQﬁ\T@ﬁGm@ cTcEness |(eadl IBONDO35). The PCR
reased axon eneration/plasticity and i nproved

product | ERYeh it éeaw?eﬁwmnsmaeam thectasPedvasyesef the vector
pSec‘Kb@lZWBStof g’gn@rét@ %leloéﬂﬁbSedﬂab’g\}Sl TRE brdisl¥d B}d?éik %r&dﬂét is the

n assay can be used which

mawrﬁéﬁ%l'ﬂﬁ'%s h@%@&iﬂﬁ@d a?gﬁlﬂfaﬁwmuaé% At'41aminR acidifesidue V5 epitope

tag vidB QAL asid rédB)e iney. e@Hoaf1| ééll&'t@gbly STrOHPhinan LINGO-1
cells s

(CHO P GINECS TS by arR NGO TUEHG o BEET) rabdiNG®rt (CHO-
K1-rLHE0-118A2 humePNINGOCO L HIO- mhﬂ_m@l@ﬁ% arg g%fneﬁd?&J B)afransfectlon of

f l"anked

ect donaln resi dues 34-532
cells Wi NG BEESAbA Ve radNRD- oReaF97-V5 Gl NG @ pSecTag2-Vs and
huNGd.lzl)Gact Cgﬁvs-rﬁggeéfﬁem&%mfﬁoﬁmrﬁﬁfog@MZ%zco?ng to

the m !ér\%? g@trHthqgér S@My?xpgessmg transfectants are selected with 1 mg/mi
zeocin (1mﬂm%ﬁ-ﬁmmwgmmﬂon m(o%zvbipglates or by

roduct is cleaved with Xhol and

using &D i fwg%r%%eﬁﬁ'ﬂfbgftth% C?%%wétf»twae &p gurfage is ganfiyeddy immu-

nofluor¥Stast-drralyls isingbte Arlti-Vanddyi(PvBRBRAhAL €
APt ag- 5- NHI Ssol rLI NGO- 1. The predicted protein

product is the magjority of the rat LINGDO 1 ectodomain
ExamplSE Geteratich bhd @kpiddsforf 6f hithan IJ.fN?Gé3r pé a?ad‘i'funli‘éHTEmGO-

| acental al kaline phosphatase via a amno acid
1ALRRES due |inker. HEK293T cells are transf ected with
APt ag- 5- NHI S-sol rLI NGO- 1 using |i pofectam ne 2000

according to the manufacturer's instructions. The
A MGG miINA eeding for human LINGO-1 (clone MGC:17422 IMAGE:4214343) is used as

template for PCR amplification. The extracellular domain (ECD) preceded by the natural
signal sequence (aa1-550) of human LINGO-1 is amplified by PCR with the Pwo1
polymerase (Roche Diagnostics) and with primers which added a Hindlli restriction site and
a Kozak consensus sequence at the 5’ end of the target sequence and an Xhol restriction
site immediately after the last codon of the target sequence at the 3’ end. The PCR product
is digested with Hindlil and Xhol, gel purified and inserted into plasmid pRS5a-igG (SEQ ID
NO: 36) previously digested with the same enzymes. The accuracy of the inserted



mediumis renoved 4 hrs after transfection and
replaced with Opti MEM | w t hout phenol red
wo(besuissT36gen) . Medi um i s harvested after 24 hPSI/EP2007/009880
repl aced and harvested again after another 24 hrs. The
mediumis clarified by centrifggation at 13000xg for 5
m n and the supernatant concentrated around 15-fold
using a Centriprep filter device (MIIlipore) according
to the manufacturer's instructions. AP activity of the
concentrated supernatant is neasured using 1-Step(tm
PNPP (Pierce) as change in absorbance at 405 nm over
time and transforned to a concentration using the
sequédnok] comnpletedtpuarid femkipgppgivesinfthe resufibgwxplespioatotorfeqihafdader-

i 208 Sk RIS by ISR ATl

The safnesMGﬁI cﬂaorm(:jls?abﬁsas t{éhﬁl%(tafdrlt@F@&ﬂUgtwhrgfkeg?r@SOgtr@rﬂf the
e B 0 PR b B BB o Bt .
The N}teGainlal Bgionldf hunvihBCH EINGO- %Bh-lﬁms]arhﬂlf deibQCFt(ERiw:th primers
T IR D
fused am triature WSNGOg Gand kddinglyat (& §remy, alsembrfcbezoﬁﬁb(fbmwe first seven

| t IS
amin G0r Bythe G BRPALTaEyont s ek inahredion pEyipan ECO LINGO-1
(aa35p+550) istamablifiod &g PICR wite pgrhbrs(ﬁxténb'?d@)ae sNend\with rarﬁelqabnce coding

T TN I R O QR

site mdh&ﬁ@t@lyadﬂe@ theblaétf cddoh bﬂtﬂeﬁé@ﬁﬁéqdeﬁc@ reRanoPCR Ipkoducts are gel
purifi egr nﬁx%ﬁ%rﬁ%%heqlﬁ(n%@#ﬁa%tg F?é N%egg%ggkcﬁm ifi Eﬂl\ﬂo/}\\PﬁerI\g at th:eL 5 end a
pnmeawhlbh bb&lﬁ:}@i—ﬁnd?ﬂhe@ﬁct@n&ﬂéltd szﬂ%ng&%sB%?U%}%e and completes the
e S_pre-incubate
nerologb S FLTBIT NETA CPRUATER GOt B b LECRIERIRLPIEUARYiBesly used
to amWf* ltheocowhﬁm fragieat. lmelplfcn prodctlis diebtedMafR: @mmvgnwa Xhol, gel
i Qn s.are.wa mes in
st BB RB RSB B R TGy P B,
The ahﬂiré@;ﬁfghé miseneg s@ﬂ!énfé% oofhpldie F%aaamgﬁlah@végﬂ&&y ifl@he resulting
5% r ose Q
SR AP o

DNAsuquéu‘idihg or 1 hr in 20 nmM HEPES pH 7.4 in Hanks
nced tified

| i b
As an 314 RGeS sVallatip iR PR AP st sl e rpg hgts
HEK.EBN3X fea(st(mwtfagaﬁ greviens eat. rﬁﬁR@_llz_d-lomgarfgfbdlth@ted in attatched mode on
. t t e a a a
tssue YR RGN oyt 5' M2 egud b e e 26 o
Hepes\/(iGﬂIdedﬂfmtboﬁﬁbloglﬁd chitnts 424 80-0R5Earidwiditibhbessfchel with 10% fetal
ir affinities on their abllnlgg%/to i.nhi bi t_bi ndi ng

calf sorylp. (e GulsioF GFS PRINGEINGS PLATEG 6 % i Buaidfiad atyrosphere. For
small $YafPANETEdtIn @kBérathEht8 HxtaDSellk lapesdddieldtle day prior to transfection
into poly-D-lysine-coated 6-wells (plates). Transfections are performed using 3 pg of plasmid

2% reagent (Invitrogen cat.no. 11668-019) per well,

DNA and 6 i of Lipofectamine
essentially as described by the vendor. Three days post-transfection the cell supernatants
are harvested and the cell-free supernatant is subjected to protein analysis, i.e. to immuno-
affinity HPLC analysis on Protein G columns. Titers ranging between 8 mg/I for construct
natleader-hsLINGO-1-Fc/pRS5a and 40 mg/l for construct Igleader-hsLINGO-1-ALRR-

Fc/pRS5a are determined. Subsequently, for both plasmids large-scale plasmid preps are



studies which fail to inhibit binding due to their |ow
affinity rather than the position of their binding
wo0e805886t he affinity of such Fabs coul d be i RCTERI@AI/009880
at |ater stages by affinity maturation and | gG4
conversion. 1 nM AP-LINGO 1 igypre-incubated with
either the control Fab 3207 or anti-LINGO 1 Fabs 4784
and 4785 and then allowed to bind in the presence of
the Fab to NgR SH- SY5Y cells in suspension (Fig. 1).
The percentage inhibition in specific AP-LINGO 1
bi nding in the presence of the anti-LING 1 Fabs is
normal i zed to that for Fab 3207. 4784 and 4785 give a
prepabediidl dabRItFanisiImt Fahdfectiond 4.tRd mutniRre/Evale NPHEK. EBNA suspension
Hol m Si dak conparison to specific binding of
culturg®_ | | NGO- 1 in presence of control Fab 3207) of

For pABL»btmf nbtl@édé‘ﬂih@ml\l@ohhﬁc 6:@bhl§rge5| sa,alel n@ |_ bﬁHEKrEBm cell

cultur |a§ﬁé’r3r‘ﬁ§ Q5f1 "(’1'1\8 ﬁ?@(mhaﬁ&q \ﬁ't'b&ﬁLn‘HNﬁn'?Fdr@“Ne@ 6188 DNAZ ug

PEI pbFa) arslioWiiint sttibR Of t:alsérowﬂtécméwmfé i5hed WRHYI Lt 6 ExCell VPRO
outgrow h inhibitory activit nmyelin. In that

mediyna (SARC, RIeYausindRiEy qxab§3)ayfée &sh%’t% gupgrnatapt isi hﬁﬁvested after
6 dayg gfseultm.amané E6fcdrratad 8y danirasbredovasedL Lsihglad @sposable

to attenuate the inhibition of neurife

Hemo@ewgfﬂ fittep With @st iR Futepft (Fresenius Medierl Gase. Geraanye

The s@@dﬁ&@l&vﬁﬁ%eﬁﬂpr@é%ﬁonﬁaﬁ t&@ér\%tquégdém@Un{iGéxﬁﬁnhR Fc
4: Neurite outgrowth inhibition assay The

proteinds QD & SMIATTASHIRR SRJAISPTRGE ScBI FansiRaten; DYA:PEI ratio, cel

densifidy. Feedin@rdthamtst BROERRAIP thePseidhs described above.
eneration/plasticity 1n vivois their ability to

a) “at!ﬁagéhbﬂt'@Gpné‘Fﬁeurl te outgrowth inhibitory activity of
1 L cdrentftelfréim 8l INcdifuks s@ﬁﬁ&an??ﬁéﬁ%ﬁiog%‘ﬁea on&io mI Proteln A

-cerebel I'ar granul e neurons rown in wel

Sepharges. e"cft%bﬁw {iproyvashing with 1@%%& ipi Zﬁt P%wtde'aaief'éhﬁ eluted with
50 mm@wﬂaie rﬁb%ﬁ%dﬁ%ﬁ Qt7e neu&ai&e%hd dieARt ﬁltfe'r&ij T*Pﬁé é\ned fraction is

mat ed ArrayScan( Reader g Cel | om
furthea F%‘?Q‘?mfﬁtief’ @PQ ggbﬁltew@ 9“ §Ppﬁ"ﬁ’€?‘ 7pji Y 'er'@m %mu&a@% ata

Concemggo,am #ipmi.s assessed in the said neurite
tgrow h assay (Fig 2). Fresh rat spinal cord tissue

b) 'Q'WSW%NF’@F R EChonogeni zed in 3 vol unes (W v)
1 L coPsbntpdid (o BUf &uiturd @@be‘?ﬁétgﬂﬁ%hr&ﬁa aphkd oﬁl'iogmpl?roiem A

mM EDTA, protease inhibitor cocktail i ncubated for
Sephggsqnﬁﬁteapa%ugn\aag]lrg yith 480 p\M BlaRi: '{Jaa@qtmq ra@tenal is eluted with

50 mME%QQN@O fnfNt NI ramza't néiiralizd@ Bndveletilel ﬂke?eo%ﬁel%ﬁ' 52.5 mg product
late is coated W th m nitrocellulose in (5
atacwnﬁﬁfem&m%@b in 12 M MeOH), air dried and
The p@@f?éfd oféﬁﬁs%ré@Qteﬁ%uvély@EéﬂﬂcteﬁQéd’ bPNLtéhiRGI dqubREHG 8hd B MALDI
f or hr at 37CC | owm ng hree washes in water, the
pept'dﬁl%?%sa"&}yé'saﬁfﬁer6?‘1”@80'7/6'!‘)”2 i9q} anghi@yRsiedigesi®Ned with 60
ng/ cn2 spinal cord extract by incubation overnight at
37C. CCN cells are freshly purified

Example 3: AP-LINGO-1 binding assay

Blocking the binding of LINGO-1 to NgR is expected to prevent the signaling of three myelin-
associated inhibitors of neurite outgrowth, namely Nogo-66, MAG and OMgp, and hence
attenuate the neurite outgrowth inhibitory activity of CNS myelin thus leading to increased

axonal regeneration/plasticity and improved functional recovery following acute CNS injury.



fromtrypsin dissociates of postnatal day 7 rat
cerebel l ar tissue as described previously
WO(2Bednse13grei ter et al., 2004). Western bl ot ameTyEPRe71009880
detect LINGO 1 is performed on |lysates from CHO K1
cells expressing V5-tagged raggLINGO-1 or P7 COGN cells
using 2ng/m (or 13.3 nM anti-LINGO 1 pol ycl ona
anti body (Upstate) followed by 0.02 % (v/vV)
per oxi dase- conj ugated anti-rabbit 1gG anti body
(Sigma). CGN cells (35000 cells /well) are incubated
for 30 mn at 37C on wells coated without or with
spinal cord nyelin prior to the addition of either

To deawoheﬁatregzanbn dghgimeliz) :I@Gﬂb@dyt blbﬂ(iyt{\gf%lhdﬂﬁg Q:@E‘Il?@b -1 to NgR, an
ant i bo ollo an [ 1 ncubation

assay3e be,dped Mhid Pepiueniths Do Biken Pacsal akelie phosphatase

(AP)-tlaQ@édﬂsét AREL4! wbadrﬁﬁﬁr()«\ﬁ gNeoay% Imswn &fustiwbly expressing

us anti-b-tu in Il ant ens)
NoR (NaFr Sy Y, Vimaies ek 7 @BPa)shbe B8 ottt 4m2) nouoe
cDNAIaaGo@ﬁg lukwﬁm,ohiyrwﬁé R e mMIGDO1 é&eabﬁ\bmqkésydu@swassz flanked by 5'-
ons. Parane rs of neurite ou

Xho | 364 a7 KB4 HEIP R FaAm RIS m NG e ags- V5 using the forward |
primek QWIZIZOSYLGS)FTA%W@MCGGGT@@CQWC@@JQBI XSEQQ@W@ 24), and

focuses_and exposes _fields of cells wt

wel |
reversPREYRR DNES. 5 MGG ORTI & AT Eeser S EE T oG T GGACATG

(SEQ b $I0: 1285 OtHt POR pRdtuict & cisai@t &ith Xholldhd MBhEakPind8d&Pinto the
em ssion filter with matched singl e band excitation

respefilvesips PiPEVEHOr APERSH MHISHSER IDINGT 200 genplats APIRGS-NHIS-

solrLIRGOPT i BiedridiaeR! préeln (188ud @ thaanSority bf tHY Gt EAGY. 1 éét@domam
Ext ended Neurite Qutgrowth Bi oapplication is used
fused @ NCIATBHI P ESTONRSEL S Hnel THRAT PP RHIO8 PBRFRHase via a3

amlnofddid l%i’sﬁiuéﬂlﬁké#SHEKQ%? BaIR! fe MahbfecleaWitl APIRBY- NHISIEoIrLINGO 1
fluorescepge fromtwo fluorophores in the sanme cell

using HRRiRRiamie] meReerding 1908 Ranuiaphrers inskpetionsnilks wangiegiion

mediuffid Yembeed & hisstir itfansctsi &‘id‘-‘re‘faﬁcb@ with @btm R¥#Bout phenol red
of Al exa Fluor 488 are .then ac

(lnvntrqmgr{\@?qumtlﬁ harvestedaftgr 24 Ars, geql%gggp@g%ﬂlryqi;ted again after another

24 hrsamhé rcdiin isru@rmeumydaén(ru@dmgn at sm&gaae/s A NG ﬁ{eeéhpbﬂ\atant
Al exa Fl uor ro riate bodies within cel

concegiraled grqyRgt T 5cfalq) lgﬁ'r&(% a@smn Wier devce fMilliperey acg%rdmsép the

manuf@&hbér@\l@ith}%ﬂ&hg‘ QPRI bf the Gohedntratddsl perndihtlis h\‘é@b@%d using
zed. Dual em ssion |na es _are acRU|red

1-Steg)y &NP& le550) 3R aNoE IRISbIALRNEEAI RS Py pver geang %ansformed toa
concehifatidd WBINGRhE faRIVETY dd(Ritioh lie€fodlalgs Wall fiate forRS vt 260 pi
er wel Inbgnal sz(leV(iJTrgt (ﬁﬁ Extmepz)ded Neurite I'gjtgrowt o
PNPP E’t”)appllcatlon then reports several quantitative
neasures of neuronal norphology for single cells,
cluding neurite | ength nunber of neuri tes per ceII
Coee?fr"a&eayf APdysion fAMbr anch—drangedr absorbance (myMs
neurite length per neUfOﬁQAﬁsTN)vohﬁné?@déHM;ﬂéSQdé@fo ﬁr@ﬁp(pl)
neurons per well in replicates of 10. In the above
neurite outgrow h assay, the anti-LINGO 1 | g4
Conceﬂﬁbt’eb%db@@al‘h?ﬁé s@ibﬂact“e?ﬂ@ SE@-PWGE @é\'e‘l&cﬁ:‘ébbﬂor@%ns%n@ﬁﬁeé@m

nM whereas the contro 9 ﬁ I % %
blotted as described (Walmsley et. al (200 )dJ Ce Sc: 117 4 91-4 02). AP- LINGO 1is
detected with 0.1% (v/v) anti-penta-histidine antibody (Qiagen) followed by 0.02% (v/v)

peroxidase-conjugated anti-mouse IgG antibody (Sigma) using the ECL™ system (GE

Healthcare). AP-LINGO-1 is visualised as a band of approximately 110 kDa, similar to its
predicted molecular weight of 112kDa. No N-terminal degradation products are observed.



di sinhibition at both concentrations (Fig. 2). The
nmean | ength of neurites per neuron on spinal cord
woreped/(58736n t he presence of 4784 and 4785 at b®CA/EP2007/009880

concentrations is statistically higher than that in

the absence of antibody. The ggeater |evel of

di si nhi bition achieved with the ROCK inhibitor Y27632

conpared to the anti-LINGO 1 anti bodies 4784 and 4785

is expected as this conpound inhibits the signaling

pat hways of additional nyelin-associated neurite

outgrowm h inhibitors other than those that signal

t hrough the NgR receptor conplex. To confirmthe above
NgR:S1¢SYi5lyScells g 5094/ cbhffuePidy Gird Waes@8aWitH &n ﬁﬂ?ﬁé@@ls@&lﬁtlon buffer

in, the antj-LINGO 1 anti bodies 4784
('"V'"a%eé‘)aﬁ? BISsRIMG $ersyriace Profeing sechias NoR- Wbl ARs 1 tf%AF’ LinGo-1 or 1

nM APQING@H Irofeé Freséntet of ¥ PAZYMELIBIGES FHb 6F §icBRirl £dP8207 against
ot h concentrations. The nean | ength of neurites

'VSOZV&% RBLPER €99 Whiteds Regrinpubpied; 1ori30 Mmir i QRIBMEN (hvitrogen) and
subsefuétyaiMduba8a with RnBtame NHgRBLiIGAKHOAS ihp ﬁﬁmtm@ BFREYHY cells in

gher. than that in the absence of antib

hi
susPeniBp Pl ateaRRagd BHimBnILAEN (0 Fhb HERES PH\EA/1E6 bovine serum
albumiini 8KksasaldncRd e PditPfixdd g 4% fpaFdfomlcﬁhﬁ%ét(PFA)/S% sucrose in

rowth inhibition of sub-nM concentrati ons of .
PBS farnig By llewingdpadivatiqpiendegenaysghP aﬁw'wmsn@batéoraat 65°C for 1

hr in 20 @ IflEPEBtijV&' iR M4k 'b@l’én@@@séﬁﬂaé’ 88b Uk B activity is quantified as
respectivel cord nyelin at concentrafions

absoriab o 05T e T g gt 1-sierAFNITE $BiEgaes according to

the mafifAdG@YH asstidetisf ect . Again, the ROCK inhi bitor
Y27632 gi ves a hi gher de?ree of di sinhibition S65-

The Fabspre wead 2t Conperaliomses 4 PMyiaerder fopwtirate AB-LINGO-1 with bound

Fab aRY RIS @thimBsanelisuencEor WuyafﬂhlhéHJGR WﬁélPSWI@ to inhibit binding. The
di fferentiati on assay Bl ockade of LINGO 1 function

reason defe thig; ismitexclyfle ghe trasaibibivh of Wematar%é@s@r@mgosaps from further

studlegmrﬁ’@pfé‘ﬂ&& imaBit BRRIhg 8ROES Bidirt16w! dMri§aather 18an the position of their
roportion of mature ol [ﬁgodendrocyt es arising from

b'“d'"%u‘r"ief pedneyaffinity) efupuch FRPs could be (ingesyeduat Ialen stages by affinity

maturation /4Het @@14) conT@rs?&f' eISﬁMtA'Fﬁ‘-LNGd)Mt ¥ pré-iritbhtel! W Rither the control
anti bodies to block LINGO 1 function in OPC cul tures

Fab 3%9‘7d°’p"i"8h‘df"@(?ﬂ1 RRAGATEA AN 4 BFeandrthen glowed toshing in the presence of
the Faibst%| ﬁéi@@H 9?5%@133 iH §u g@ﬁb‘i@ﬁt(ﬁg \gNET'?\eéK”éentéEégﬁuhfb’ltlon in specific

days in di um

AP- L'N%Prbwgamsyn é’?%PWSﬁ@CWft etame-LNGO-1 Babg s naspxdjzacuto that for Fab
3207. ?ab&lanlaoafss wetéirs,gnmgnmm‘t%n%pk@@qe%ﬂéw ANAVA, Holm-Sidak

). The degree of odendrocyte maturation is
compaiigas P spesisic tirdipg @b AR-LINGEf! mpmgn@q 123 ceetlrcplsFab 3207) of AP-

LINGO‘—X*Mr’Qilrtg 03hé c8mt ur e nor phol ogy. Enriched popul ati ons
OPCs are isolated from OFA P3 rats. Briefly, the

braln is dissected and the tel encephal ons are pl aced

BlockshQ"tHeClﬁnQiﬁb Q)f oGO Rﬂﬁ@ﬂr@ r&f?&téd"ﬁ) §|‘él\/é‘ﬁt' tR8 sigrBfyy of the‘myelln-

Invitro containin The tissue is

associated,, inhi ersv\,,l\{qg01661 MIB%S ﬁyqugﬁ quh,qg to a reductlon in the neurite
outgrowth inhibitory activity of CNS myelin. In that regard, 4784 and 4785 Fabs are

converted to the final IgG4 format (see Example 8) and assessed for their ability to attenuate
the inhibition of neurite outgrowth from postnatal day 7 rat cerebellar granule neurons grown

on adult rat spinal cord myelin.



(I'nvitrogen) and 100 ng/m DNAse | (Roche) for 10 mn
at 37C and the trypsin inactivated by addition of FCS
wO(2besuisBT3I6gen) to a final concentration of 10%PCTh#P2007/009880
ti ssue suspension is centrifuged at 890 rpmfor 10 mn
and the pellet resuspended inqBasal Medi um Eagl e (BM,

I nvitrogen) with 10% horse serum (lnvitrogen). The
suspension is filtered through a 40 mmcell strainer
(BD Fal con) and the cells plated on poly-D-1ysine
pre-coated 80 cnR tissue culture flasks (BD Fal con) at
1 brain per flask. Cells are cultivated at 37C for 11
days in BME/ 10% horse serum Mcroglial cells are

Exanipilé 4 cNetmitecslistgrewth inldibitibe aesae- net hyl esther and the
flasks are agitated by shaking at 140 rpmfor 2 hrs.
OPCs are harvested by shaking the flasks overnight at
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ence

f : t ai Mmith th ti
o0 o SERHE e el bR oIS E kBl e e
from inwillhm mﬁsayptesaéfl yostﬂ&taBB% af rdt h&érébétllbrs tisdue a$ aleBbtbed previously
t t nt 0 enonstr.a
soriiggier ey 8 29 Haeeinbiehengtire dpetelfe DRladd s performed on
lysate® rrbgocd?odmeyuseedﬂpwmal@evs Bé@g@& $SIINGD-90HPPA G bR using 2pg/ml
i O on. .o en c nor phao
or EL R AL RESEY eriarip R AL BTSSR oy 002 %
peroxithdeMohpudahgd™ aredanbin fg@' aBtuubayS(Slgmd) hecﬁfaarscesseoo cells /well) are
lncub£%qe ?oa%@)gmg{,aé%lpn?rh ﬁ% F??t?(ﬁ gntgattltco?&trhgmmaﬂ&agp fn(yZhn prior to the

additidnadredithep Db oorﬁmtawue_lned) wgcsu antdddy & enel Eestidl @Qoan@m antibody.
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0 be
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detern?JrB?chsqn g§n IPgr %ﬁﬁ?l H)C‘S%IRtea\égr %ge“o%'(\:/g)t /b\rrgySca S Il automatically

locates, focuses and exposes fields of cells within a 96-well microtiter plate. ArrayScan®

consists of a high-resolution optical system, a multiple bandpass emission filter with matched
single band excitation filter (XF100), a CCD camera with frame grabber, and proprietary
applications software. In this assay, the Extended Neurite Outgrowth Bioapplication is used.



for around 300-1300 cells in triplicate per treatnent

and significance determ ned using one way ANOVA with a
WOHobsms8isdak conpari son to the proportion of nMRCEEP2007/009880

ol i godendrocytes in the presence of the control | g4

3207. To assess the effect of skhe anti body treatnment

on the proportion of total (immture and mature)

ol i godendrocytes in the culture, the proportion of

DAPI nuclei associated with O4-staining is quantifi ed.

In three i ndependent experinents, treatnment with the

anti-LINGO-1 anti bodies 4784 and 4785 significantly

i ncreases the proportion of oligodendrocytes with a
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Hoecmrahgfﬂéﬁﬁlﬁibﬂﬁh £ b&dibs bidEHdilz8d aDéhl BRisdi6h images are acqwred for 5
odendrocytes. As anti-LI'NGO-1 antibody treatnment

dlscr%ggq}]@r’r@fﬂe@tm@achrygellmfdb@ptaﬁq;ﬂsdﬁg 8 P objective, this results in 400-
500 celid SQrdWéﬁ ra‘?m%éfg@é Thd Extehbs nLé"Otum?’OMhOBBngl%tlgﬁ then reports

nmat ur e |go n rocytes nost rrses
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an Increase In the rate ‘erentiation o
neurite langthiper NEUTQLAEMAS calpulated fendigmneurens partwelllin Kepticates of 10.
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The mul ti-val ent Tant | es to
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h.gherd@ntaﬁftﬁétﬂﬁ tﬁé‘%b@érfc%‘?&f é#nb 'mUd}EZ%eylle@BltéfQRQgﬁ iti r‘?lz&'ni@ved with

anount surface untransfe
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surface uent detected w t'h
neunt%ﬁtltugrwh a?h"wtmi9thtebthaovvé@sedyatamgrmhthrommt§e Ngﬁsre(csptor complex
speci fic)-POD conj ugate devel oped with a 1-Step(tm
Turbo TMB-ELI SA kit (Pierce) (Fig 6A). The anmount of
To cogfi theuabavedresvikiadhe newriteHqOtgewHL a9saD-i9 repdated (9. 3). Again, the

f F I 4
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of nedrfle2PE} he@dn dSPRaF XA Mdih A7H8 presence of 4784 and 4785 at both

concentrations is statistically higher than that in the absence of antibody.

To further establish the potency of the anti-LINGO-1 antibodies 4784 and 4785, the effect on
neurite outgrowth inhibition of sub-nM concentrations of the antibody is assessed (Fig. 4).
4784 and 4785 give a significant disinhibition (38-51% and 51-57%, respectively) of spinal

cord myelin at concentrations as low as 0.1 nM, whereas the control anti-lysozyme antibody



reduces cell surface LINGO-1 to a greater extent than

4784. To assess the effect of anti-LINGO 1 anti bodies
woenosse73degr adati on of cell surface LINGO 1, ®€TIEP2007/009880

surface proteins on untransfected CHO K1 or

CHO K1-hLINGO- 1 cells are biotignyl ated at 4C as

descri bed (Wal nsley et al. 884) J Cell Sci 117,

4591-4602) and the cells incubat ed at 37CC for various

times over a 180 min period with or without 100 nM

4784, 4785 or 3207 (Fig 6B). At the end of the

i ncubation period, LINGO 1 is inmunoprecipitated from

the cell lysate using anti-V5 antibody coupled to
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and th@lﬂatsles a:reeaga@sdm PMakthgPRI40 rbi\er b ik RO afd WAvédté® By shaking
ak er the flrb%| |ncul%a ion Wth secondaray anti body.
the flasks overnight at 200 rpm at 3 and any astrocytes remaining in the supernatant are

further separated from the OPCs by pre-attachment for 2 hrs at 37°C on 10 cm bacterial

culture dishes. Non-adherent cells are collected, centrifuged for 10 minutes at 890 rpm and
plated at approximately 3 x 10* cells/well in poly-D-lysine-coated 8-well chamber sfides (BD
Falcon). Cultures are maintained for 3 days in either in DMEM/T3/CNTF medium consisting
of DMEM (Invitrogen) containing 10 ng/mi Ciliary Neurotrophic Factor (R&D Systems) and
15 nM Triiodothyronine (Sigma) or in SATO medium consisting of DMEM (Invitrogen)



Fl uorescence is neasured in a TECAN Spectrafl uor plate
reader. FACS anal ysis of antibody binding to LINGO 1
woeriesssed on the cell surface of transfect ed PCHBPRE7/009880

cells All stainings are perfornmed in round bottom

96-wel | mcrotiter plates (NUpg(tm), W esbaden,

Cermany) with 2x1 05 cells per well. Cells of the

respective cell line are resuspended in PBS / 3% FCS /

0. 02% NaN3 (FACS buffer) and m xed with a) anti body

fromperiplasmc extracts or BEL |ysates or D)

purified Fab fragnments or c) purified 1gGdiluted in

FACS buffer and incubated at 4C for 30-60 mn. Cells
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& ned
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effect 'B'gFiPE ;b c?p: OrticH &Y %?ﬁﬁ“g olgen]a#?%gte?nrg ﬁﬁeegélﬁjge f'me })l%%ortlon of DAPI-

0 Signi |can
stained nuclei assomated with O4- stalnlng is similar for all treatments, demonstrating that

anti-LINGO-1 antibodies have no effect on the proportion of cells corresponding to both
immature and mature oligodendrocytes.

As anti-LINGO-1 antibody treatment has no effect on the proportion of total
oligodendrocytes, the increase in the proportion of mature oligodendrocytes most likely

arises due to an increase in the rate of differentiation of immature oligodendrocytes to



of LINGO-1 to NgR (see Fig 1) and disinhibit the
neurite outgromh inhibitory activity of spinal cord
wWOorzged/(58736n vitro (see Figs 2-4) |eading to th@CT/EP2007/009880
sel ection of Fabs 4784 and 4785 for further analysis.
In an ELI SA, 4784 and 4785 bind to captured hunan
LI NGO 1- Fc but no binding is observed to human LI NGO 1
-DLRR-Fc or human NgR-Fc conpared to an unrel ated Fc
control (see Table 1 and Fig. 7). This indicates that
4784 and 4785 have epitopes that are within the LRR
regi on (residues 66-353) of LINGO 1. Table 1:
Characterization of anti-LINGO 1 Fabs by ELI SA Val ues

matureOdligbliériefo@ied YAREr tHa@ 4H WRFeade iARAS rie! sfedifiéflentiation of OPCs to
relative fluorescence units. Aifinity Determ nation of

immatyge gigadgndiecytesy NGO- 1 Fabs usi ng FACS saturati on
anal ysis Cell based affinity of anti-LINGO 1 specific

Exampl 6DAAI2INGO-1 ahaw&m@dmm&%&:&e%maabh @R cBil 38ia6e LINGO-1
experinments. As the concentration of the antigen
present in the sanple to stain influences the apparent
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2 t fromculture flasks b o
ot EHORT S oA ELREE el ekt rde Dl Infifotea at a7
for 24-AGSwWithf TG nMP47 84,i €tB5ant 3207 NGY- cellFsfacar HNSD-1aik | subsequently

cetecf Y4 AT, HEEL AN R, SR a1 Besios P
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e RGP Sy ihed At ST NG P T SRt educes
followingp by R ghrl irhubafakCSvithu fah+L INGO- T eanttibodias) a4 784n ahdr 485, whereas
. ] X I Ilets e, resu nded i.n.. .
o i, 9" 0py bGP 42078103 A (AR eihspe win 47ss
reducencgliswiate tiNGAt1 tord grebtemextenyBat4¥B4. (Jackson
ch) Leh, h een. dil d 1:.200, i n FACS
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cell switach quiotemseonvitrarisfcied GHIOEK ] or €HB KA dNGIOR1 Tellsthre biotinylated
o . i ndi,n eGlf i Lhodi
o LR GRS, P \Boh S T AEbEP ST e coe
incubdtaC B 1°E)\fot viriquBdiciesrover a KiBa swn peridhwith entvithout 200 et 4784, 4785
r ' .fromth ration bindi
or 26 8 5 A P O 8 e om
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detectf(e:%!1 ﬁr']n @g%'dr%%g{ra?% ﬁg g%ss?%{gltbgogf}gb%lgwlgg a%pa[%\%[belmn aKn |b\68)|/ Hﬁéma).
The intensity of the band corresponding to biotinylated (and hence cell surface) LINGO-1
diminishes more rapidly in CHO-K1-hLINGO-1 cells incubated with the anti-LINGO-1
antibodies 4784 and 4785 than in cells incubated without antibody or with the control igG4

3207. In addition, incubation with 4785 increases the rate of degradation of cell surface
LINGO-1 to a greater extent than 4784.

These results cumulatively show that anti-LINGO-1 antibodies 4784 and 4785 significantly
downregulate LINGO-1 at the cell surface most likely by augmenting the internalisation and



format the clone 4784 has rather weak affinities to
human LI NGO 1, cynonol gus nonkey LINGO- 1 and rat
WOLDMSGE8B6 ( 14. 07nM  27.1 1, and 24. 03nM r especPCTAPR)0.7/009880
However, clone 4784 does not bind to human LING3 2 in
the Fab format. In Fab format 4bhe clone 4785 shows
subnanonol ar binding affinities (i.e. apparent K
val ues being less than 1x1 0 9 M to human LI NGO 1,
cynonol gus nonkey LINGO-1 and rat LINGO-1 . Clone 4785
shows crossreactivity to human LINGO- 2 in Fab fornmat
with | ow nanonol ar to subnanonol ar affinity. The
consequence of cross-reactivity to LINGO 2 cannot be
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gener at i on of I gG vectors, upon other nodifications,
FACS I Hady bindinato laNG@Maexgpbsedsmbthelceh isodace of transfected

CHO- }Qﬁgg‘%tl bI e overhangs) is replaced by the Mel site

Ilowing Mel / Blpl digestion of both, vector
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Germgny) with (2r ‘05 cells per well %ells olf\tng respectlve cell line are resuspended in PBS /
3% FCS /0.02% NaN; (FACS buffer) and mixed with a) antibody from periplasmic extracts
or BEL lysates or b) purified Fab fragments or c) purified 1gG diluted in FACS buffer and
incubated at 4°C for 30-60 min. Cells are then washed once with 150ul FACS buffer / well
and taken up in 100 pi phycoerythrin-labeled secondary antibody (R-PE conjugated goat
anti-human IgG (H+L) (Jackson ImmunoResearch) which has been diluted 1:200 in FACS
buffer. After incubation for 30-60 min at 4°C cells are washed once with FACS buffer,
resuspended in 100ul FACS buffer and binding of LINGO-1 specific antibodies is measured

via FL2 fluorescence intensity of cells in FACSCalibur™ or FACSArray™ (Becton Dickinson).




PMORPH(r)2_h_lg k (SEQ ID NO 45) is performed via the

EcoRV and Bsi W sites, whereas subcloning into
WORMSRBE(36) h 1 g | (SEQ ID NG 41) and pMORPH( PX2/EP2003/009880

2 (SEQ ID NO 43) is done using EcoRV and

Hpal . Transi ent Expression and,Rurification of Human

| gG HEK293 cells are transf ect ed with an equi ol ar

amount of 1gG heavy and |ight chain expression

vectors. On days 4 or 5 post-transfection the cell

cul ture supernatant is harvested. After adjusting the

pH of the supernatant to 8.0 and sterile filtration,

the solution is subjected to standard protein A columm
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washed once with FACS buffer, resus
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4784 and 4785 | g&4 _anti bodi es produced using t

contropiserpAbler Qn(hFlgg7)v dbisdrdicates that 4784 andhdrs lnavea&nltepgs that are
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Table 1: Characterization of anti-LINGO-1 Fabs by ELISA

Human Human Human LINGO- Human Unrelated
LINGO-1 LINGO-1 1ALRR-Fc NgR-Fc Fc
Fc
4784 98 49 68 52
4785 113 8 7 6

Values for ELISA analyses are given as mean values of relative fluorescence units.




val ues clearly below 1 nMto human, cynonol gus and rat
LINGO- 1. 4784 has a far |lower cross-reactivity to
wOoRoesas8136NGO- 2 t han 4785. Tabl e 3: Apparent KDPealnpea70H9880
anti-LINGO 1 1gAs to LINGO- 1 or LINGO 2 expressed by
CHO K1 cel I's Val ues given are,gean val ues of apparent
KDS in nM Exanple 10: |Influence of human
Cerebro-spinal Fluid on Binding of selected anti -
LINGO-1 I q&As to human LI NGO 1 using FACS anal ysi s
I nfl uence of human cerebro-spinal fluid on binding of
anti -LINGO-1 | g&HAs to human LINGO 1 is tested by FACS
saturation binding experinments. Serial dilutions of
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format(thelslope 417 84 has wdither weak affitiids tolmemandd NED-0; syionaligus monkey

LG i PR (s BEIEEES) i TP AL done
4784 dagsaot biod thhanlian ¢ INGO-2 in the Fab format. In Fab format the clone 4785
shows subnanomolar binding affinities (i.e. apparent Kp values being less than 1x10™° M) to
human LINGO-1, cynomolgus monkey LINGO-1 and rat LINGO-1. Clone 4785 shows cross-
reactivity to human LINGO-2 in Fab format with low nanomolar to subnanomolar affinity.
The consequence of cross-reactivity to LINGO-2 cannot be assessed at the time of writing
as LINGO-2 function and distribution are as yet unknown. However, beneficial effects cannot

be excluded.



affinity by the presence of human cerebro-spinal fluid
is seen for 4784 which shows a reduction in affinity
WOlzg08fi384s3hr om 0. 43nM to 1.57nM Tabl e 4: | nf | u@QT&EPRGH07/009880
Human Cer ebro-spinal Fluid on Apparent K D val ues of
anti- LINGO-1 | g&As to LINGO ksexpressed by CHO Kl
cells Values given are nean vaI ues of apparent KDS in
nM Exanple 11: Influence of hunman Serum on Bi ndi ng of
selected anti-LINGO- 1 | g&As to human LINGO 1 using
FACS anal ysis Influence of human serum on bi ndi ng of
anti -LINGO-1 | g&HAs to human LINGO- 1 is tested by FACS
saturation binding experinments. Serial dilutions of
Table42_’ HpparentiKE Vahied dTrMtALINGO-A Habs toILIREOCe o?i.lﬁ@@fl‘! EXpressed
human serum After incubation for 60 mn cells are
by CHOH teallswi t h t hese prei ncubated | gG4 anti bodi es
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| g4 format are incubated in FACS buffer plus 2.6% BSA
Valuet gientaré n@apnatues f appdrent K of infhiMraib, A6t binding. ar e

i ncubated in FACS buffer alone for 60 min at 4C. After

i ncubation the serial dilutions are spread into round
Exampfs 8:00ofng, \eXplessicn 8hd barifibhfidreof HHCNECIGG4

W esbaden, Germany). For each concentration, duplicate
Conveme;bh&]tame igacEdraiaed Wi th 1.25x1 04 cells for 30-60nm n

onice in a total volunme of 100m . After three
In ordgmiotexmeesstiulbienpth isppunogialpulin (gl verdase dafrfai fragrdents of heavy (VH)

and ..gﬁm:ﬁé.ﬁysm 28 fsBBcl%éH ﬂoﬁLthAéogMQ)%ﬁrh‘%(f_gt (EEH b SNO: 39) Fab

re resuspen phycoerythrin
expressiQib eketafs afitheasodito ( thePPMORPHg dal (RIE@ #Pt NOQRundA-42) or the
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i lut ter i ncubation for
Restngmfﬁ@nmme%ﬁcqﬁj cMfel.s and Blpkasisedseshder aibdei@s duheeyH domain

fragméﬁSiHﬂﬁM@?@Hm h1fyes f{%&cﬁgs | SQ%W vggeﬂibgglgﬁ%e is generated by

speci f1 T "ant asur e

EcoRlf/ Im@r%@ﬂ% @nd gxisactionyof #ie €400 bp fragrrgxtSvhereay theyVH fragment (350
bp) ls(;ﬁ%&ﬁ&'& o Q@ gﬁgﬂwm fé"f”a?lﬂtBlgit IB?)% @EH?emlfenﬁgéQf id4bH €Vector and

are determi omt he satur
insert | a5¢ figatgdapiaPermpatibiemoyerhasgs gkenerated by t@aﬁmdam iNfiel digests,

respeéﬂ@elg3 rt?cﬁpila%hé‘@lﬂ sr}@nTllll%rPﬁarbcﬁl’?g{eeéédﬂnarﬁP{l; Ll ﬁ’clestncélggn site are

I's assay the ence of preincubation
deSthM%ﬂmn serum can be conpared to the controls (Table 5).

Restrnétﬁﬁ“@?ghgg MR arld'BIgI 2rd 08 PfoF SBBA6NIARY oF WERTHSESHSh g ment into
PMORPH®2_h _1gG4 (SEQ ID NO: 43). In this new generation of IgG vectors, upon other
modifications, the EcoRlI site (which allowed only sub-cloning via compatible overhangs) is
replaced by the Mfel site thus allowing Mfel / Blpl digestion of both, vector and insert.
Subcloning of the VL domain fragment into pMORPH®_h_IgK (SEQ ID NO: 42) and
pMORPH®2_h_Igk (SEQ ID NO: 45) is performed via the EcoRV and BsiWI sites, whereas
subcloning into pMORPH®_h_IgA (SEQ ID NO: 41) and pPMORPH®2_h_Igh2 (SEQ ID NO:
43) is done using EcoRV and Hpal.




the K D values of 4784 and 4785. These anti bodies are
therefore stable in human serum over this tine period
woane/0sset hernore, as their K D S are unchang®dT/EPR@y/009880
do not appear to crossreact with serum conponents.
Tabl e 5: Influence of Human Sggum on Apparent KD
values of anti-LINGO1 | g&As t0 LINGO 1 expressed by
CHO K1 cells Values given are nean val ues of apparent
KDS in nM List of Sequences with short description SEQ
IDNO 1 Rat mature LINGO 1 ectodomain (residues
34-550)
TGCPPRCECSAQDRAVL CHRKRFVAVPEG PTETRLLDLGKNRI KTLNQDEFAS

Transﬁﬁﬂégession and Purification of Human IﬁG
KLI PLGVFTGASNLTKLDI SEN

HEK283 \dells ¥ MrdpBfedibdk SiithV/aNguirnYolsHaATebGE NELIEGL heaChihd Jight chain

expre T BRIl R ERIR A K RSITPYREHIr e oo R opgoatant is

harvested AMier adjusting the pH of the supernatant to 8.0 and sterile filtration, the solution

s subj T MY NSRRGSR BRSSP WA R,
LNVSGNQLTTLEESAFHSVGNLETLI LDSNPLACDCRL LVWFRRRWRL NFNRQQ

ExamBleCA TAFinity QetEmina B bivlof Bbide TécRRAHLINGO-1 1gG4s using FACS

R%KA&%FV%GHT VQFVCRADGDPPPAI LWL
TVFPDGTLEVRYAQVQDNGT YLCI AANAGGNDSMPAHLH
Y Q@éﬁ NGO ﬁ?ﬁf@g& LRRTYGRERNRE LBy PRES Qturati
Cel b%%% %ﬁ) noﬁgﬁ?ogus mat ur é L I éct odor#aélen (r esl due%ra on
binding £xp&dhents. The determination of the apparent Kp values is carried out identical to
the pro R CPRAVI R E AR FTETRABLGMR! KTLNGDEFAS
In detaiCIONENKYSAVEBOAFNNHE N REm AINRSDIRLA(LC HOBUTENSKL-T sk GRdhed

from Gl B P K ESRONEDST WIRKASS RETSE AT BRRE RS HREACS buffer.

PurifieldretiH\WWNGO-1 1gG4s are serially diluted in FACS buffer and spread into round
pottonk B R A P R SR DR YN LR Sh i,
duplictie AXdREll2veY inBEh At G WINRI 1578 xE b4 isiFhr FR1- 6 hTh VGEELIAMMBRY IRGe of

10041 5B &SI, PRI TEPYIAGS RO EHIRICRRER I

400xgPthe el peffietf)atdresuspended in 100ul phycoerythrin-labeled secondary antibody

FKDFPDVL LPNYEFTCRRARI R FV VOFV DGDPRPAI.
(R-PE GOp\ e ARa e PURBRIA T ACT ORI RARACERBEAE 75 been
dilutedVR30(bR EANCSIQRTTET Aftet ifb(RHo6TFANEFEAMNPBPFIQ EdlisSr&washed once
with F’/}‘@S b%ffer, resuspended in 100l FACS buffer and binding of LINGO-1 specific

antibodies is measured via FL2 fluorescence intensity of cells in FACSArray™ (Becton

Dickinson). Apparent Kp values / EC50 values are determined from the saturation binding
curves using GraphPad Prism v3.03 software or GraphPad Prism v4.03 applying a non-
linear regression curve fit. Using this assay the following apparent Kp values can be
determined (Table 3).

The affinity of 4784 and 4785 1gG4 antibodies produced by using the pMORPH®2_h_Ig
vector series are shown in Table 3. 4784 and 4785 in the 1gG4 format have apparent Kp
values clearly below 1 nM to human, cynomolgus and rat LINGO-1. 4784 has a far lower
cross-reactivity to human LINGO-2 than 4785.



Human mature LI NGO |1 ectodomain (residues 34-550)
TGCPPRCECSAQDRAVL CHRKRFVAVPEG PTETRLLDLGKNRI KTLNQDEFAS
WORPYBR736 PCT/EP2007/009880

LELNENI VSAVEPGAFNNL FNLRTLGLRSNRLKLI PLGVFTGLSNLTKLDI SEN

KI VI LLDYMFQDL YNLKSL EVGDNDL VY| GHRAFSGLNSLEQLTLEKCNLTSI P

TEALSHLHGLI V

LRLRHLNI NAI RDYSFKRL YRLKVLEI SHWPYLDTMIPNCLYGLNLTSLSI THC
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YLAVRHLVYLRFLNLSYNPI STI EGSMLHELLRL QEl QL VGGEQLAVWEPYAFRGL

NYLRV

LNVSGNQL TTLEESVFHSVGNLETLI LDSNPLACDCRL LVWFRRRWRL NFNRQQ
TableF3t rémt Hues of anti-LINGO-1 1gG4s to LINGO-1 or LINGO 2 expressed

3‘.}9 DVLLPNYFTCRRARI RDRKAQQV FVRRGHT GHTVQFVCRADGDPPPAI P
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OO ANCTOAT\/DLCDEMNN 17T Gy 1M

VRSYSP Uv\r‘l‘I\J’\l F-SINCOPGE; ATV, Ll ¥/ N ¢ oCpP T U
NG 4 4784 VLl-MHé_rf‘ SHumhan Cynomolgus Rat

DI ELTQPPEVSVARGQ-ARI SCSCDNNGO-ZV YWY QQKBEGCML VI LINGO-1

MEODTANDDQH] nEhFC‘{"C‘I\IC‘ TATIL T C

TN o] W | T T\ AT
AEDEADYY COVINL HEQVFGGGRRERVLG $EQ | 088 5 4784 P8

AXE3_ KESGPALVKRIWTLTLTCTFSGERSSSGVEVGN ROPCGKALEW. AHI§:07

'Sl KTRI-TL CI(FTI'

(&l m'A'RVAVAV ey
YOOI T TO o et X1

SKNQWWLTMINVDPVDTATYYCARNQQYCGDGYPGYFDYWGEQGTLVTVSS SEQ

Value$ BivBRarénméa8 valMes of apparent Kps in nM
DI VLTQPPSVSGAPGQRVTI SCSGSSSNI GNNYVSVW(‘_Xl PGTAPKLLI SRNSK

RPSC;\/PDRFSGSKSGT SASLA
Exampie{ Q:dnfiy o

Vth@&% @e%mmmd&l using FACS analysis . —
Influerigt A NGRS @ehsd FSPInBARNNY CARSIHARY SHRIDVWEIGO- V Ig(SESio@uman LINGO-

1lste%&%§@4 VH S@ | D NO 9 ﬁ?@S.VH 285

are prépaseEitding (CCBEUFTHEINGO-1 is tested in the presence of 50% human
cerebro-spinal fluid. The cells are stained in the presence of human CSF with these 1gG4

antibodies according to the FACS stainings described above.

In detail, CHO-K1-hLINGO-1 are detached from culture flasks 'by versene, washed with
FACS buffer and resuspended in FACS buffer. Purified anti-LINGO-1 IgG4s are serially
diluted in FACS buffer plus 50% human serum and incubated for 60 min at 4°C. As controls,
serial dilutions of the candidate binders in IgG4 format are incubated in FACS buffer with
2.6% BSA resembling protein content of human cerebro-spinal fluid for 60min at 4°C. After
incubation the serial dilutions are spread into round bottom 96-well microtiter plates
(NUNC™ Wiesbaden, Germany). For each concentration, duplicate wells are incubated with
1.25x10* cells for 30-60 min on ice in a total volume of 100pl. After three washing steps by
applying 150ul FACS buffer and centrifugation for 5 min at 400xg, the cell pellets are
resuspended in 100u! phycoerythrin-labeled secondary antibody (R-PE conjugated goat anti-
human IgG (H+L) (Jackson ImmunoResearch) which has been diluted 1:200 in FACS buffer.
After incubation for 30-60 min at 4°C cells are washed once with FACS buffer, resuspended
in 100l FACS buffer and binding of LINGO-1 specific antibodies is measured via FL2
fluorescence intensity of cells in FACSArray™ (Becton Dickinson). Apparent Kp values /
EC50 values are determined from the saturation binding curves using GraphPad Prism v3.03

software or GraphPad Prism v4.03 applying a non-linear regression curve fit.




GCCCTTATCTATCTTCGTAGCAAGT GGGATAACGAT TATGCGGT GAGCGT GAAA

AGCCGGATTACCATCAACCCG
WORERAGSTRGT CGT GCTGATGAGT TTGATGT TTGCEEECCAAGCCACECT/HEEI@AC® 880

GITAGCTCA SEQ I D NO 10 DNA-4784 VL
GATATCGAACT GACCCAGCCGCCT TCAGT (GCGT TGCACCAGGT CAGACCGCG

CGTATCTCGT GTAGCGGECGAT
AATATTGGTAATTATTATGI TTATTGGTACCAGCAGAAACCCGGEGECAGECGECCA

GITCTTGTGATTTATGAGGAT
ACTAATCGT CCCT CAGGCAT CCCGGAACCCT TTAGCGGAT CCAACAGCGECAAC

ACCGCGACCCTGACCATTAGC
GGCACT CAGGCGGAAGACGAAGCCGATTATTATTGCCAGI CTTATGATAATCT T

Using @4iS GASHIABE T(HILIEh 665060 Humn@aAEBI L ATATH CHURQBE OSSR to the

4785
contrai TR Dl Ao S e e R e RS ASSTRse 1
bindindGERR Wk TEHTbMALE0AInG affected differently. The strongest lmgact on binding

GCAA TTAT CTT GI'T CG
affinit a1l %rebrgg;\al ﬂu%;‘l-ls- seen for 4784 which shows a

reductidnliVATIHEY MG GoRTCASAIIGd GEZHBAT CGT TTTAGCGGATCCAAAAGC
GGCACCAGCGCGAGCCTTGCG
ATTACGGEECCTGCAAAGCGAAGACGAAGCGGATTATTATTGCTCTACT TATGAT

TableAuCT.TtTJem‘iﬁT:ﬁH E@%W xéév Rgé nti-
I D NO. 12Anti body 4784 CDR-H 1 SSGVGVG SEQ I D NO
LINGQG A%BQMG%nemsmdmmmmsmT SEQ 1D NO 14

AntTbody 47 I&AEDG EDGYPGYEDY

Ant i body 4784 & 'E ““@%\ﬂ’@\ H’B‘ EQW@% L6 . Ko ratio wio

Anti body 4784 CDR-CSF CSF : w/ CSF
4784 0.43 157 027
4785 0.19 0.25 0.76

Values given are mean values of apparent Kps in nM.

Example 11: Influence of human Serum on Binding of selected anti-LINGO-1 IgG4s to

human LINGO-1 using FACS analysis

Influence of human serum on binding of anti-LINGO-1 IgG4s to human LINGO-1 is tested by
FACS saturation binding experiments. Serial dilutions of 4784 and 4785 are prepared in the
presence of 50% v/v human serum. After incubation for 60 min cells are stained with these
preincubated 1gG4 antibodies according to the FACS stainings described above.

In detail, CHO-K1-hLINGO-1 are detached from culture flasks by versene, washed with
FACS buffer and resuspended in FACS buffer. Purified anti-LINGO-1 IgG4s are serially
diluted in FACS buffer plus 50% human serum and incubated for 60 min at 4°C. As controls,
serial dilutions of the candidate binders in IgG4 format are incubated in FACS buffer plus
2.6% BSA resembling protein content of human serum or are incubated in FACS buffer
alone for 60 min at 4°C. After incubation the serial dilutions are spread into round bottom 96-
well microtiter plates (NUNC™, Wiesbaden, Germany). For each concentration, duplicate
wells are incubated with 1.25x10* cells for 30-60min on ice in a total volume of 100ul. After
three washing steps by applying 150pl FACS buffer and centrifugation for 5 min at 400xg,
the cell pellets are resuspended in 100ul phycoerythrin-labeled secondary antibody (R-PE
conjugated goat anti-human IgG (H+L) (Jackson ImmunoResearch) which has been diluted
1:200 in FACS buffer. After incubation for 30-60 min at 4°C cells are washed once with




EDTNRPS SEQ I D NO. 17 Anti body 4784 CDR-L3 QSYDNLHEQV
SEQ ID NO 18 Anti body 4785 CDR'-HL DNSAAWS SEQ I D NO
wOD290sAs813b0ody 4785 CDR - H2 LI YLRSKWDNDYAVSVKSSEQTIHED206@009880

20 Anti body 4785 CDR -H3 TGRADEFDV SEQ I D NO 21
Anti body 4785 CDR -L1 SGSSSNI GNNYVS SEQ I D NO 22
Anti body 4785 CDR -L2 RNSKRPS SEQ I D NO 23 Anti body
4785 CDR'-L3 STYDTFSIV SEQ ID NO 24 Forward pri ner
DW2 GGITATCTCGAGACCGGCTGCCCECCCC SEQ | D NGO 25
Reverse prinmer DWR3
GCCCCTTCTAGATCACTCGCCTGECTGGTTGGAGATG SEQ I D NO 26
APt ag-5-NHI' S vect or

FACS buffer, resuspended in 100ul FACS buffer and binding of LINGO-1 specific antibodies
is measured via FL2 fluorescence intensity of cells in FACSArray™ (Becton Dickinson).
Apparent Kp values / EC50 values are determined from the saturation binding curves using
GraphPad Prism v3.03 software or GraphPad Prism v4.03 applying a non-linear regression
curve fit.

Using this assay the influence of preincubation in 50% human serum can be compared to
the controls (Table 5). Incubation for 1hr in the presence of human serum has no effect on
the Kp values of 4784 and 4785. These antibodies are therefore stable in human serum over
this time period and, furthermore, as their Kp s are unchanged, they do not appear to cross-

react with serum components.

Table 5: Influence of Human Serum on Apparent Kp values of anti-LINGO-1
IgG4s to LINGO-1 expressed by CHO-K1 cells

FACS FB+26 % FB + 50 % HS
Buffer (FB) BSA
4784 0.28 0.19 0.27
4785 0.08 0.05 0.06

Values given are mean values of apparent Kps in nM.




gacggat cgggagat ct cccgat cccct at ggt cgact ct cagt acaat ct gct
ct gat gccgcat agt t aagcec
WO2g0sAt5813gct ccct get t gt gt gt t ggaggt cgct gagt agt gc RCTHPeGEANSS0

tttaagct acaacaaggcaaggctt gaccgacaat t gcat gaagaat ct gctta
gggt taggegt tttgeget get t cgegat gpacgggecagat
atacgcgttgacattgattattgact agttattaat agt aat caattacggggt
cattagttcatagcccatata

t ggagtt ccgcgtt acat aact t acggt aaat ggcccgect ggct gaccgecca
acgacccccgcccat t gacgt

caat aat gacgt at gt t cccat agt aacgccaat agggact ttccattgacgtc
aat gggt ggact at t t acggt

cccact t at caagt gt at cat at gccaagt acgccccct a
List 6 §aa0epsas yls shastdescription

ggcccgcect ggeat t at gcccagt acat gacct t at gggacttt cct actt gge
SEQ fiesat ct acgt at t agt ca
tcgctattaccat ggt gat gcggttttggcagt acat caat gggcgt ggat agce
ggttt gact cacggggatttc

Rat rstagé aliGcecc cecabdgacyt Gaal gggagitssgi t tt ggcaccaaaat caac
gggact tt ccaaaat gt Cgt a

roce SE2RSLSRESCSSRLL BReacAAAL 000000l A9960L 9L acgt ggaaogt o

LELN&D&&&@\&@’&QW@&MI@@B@W@gmat@@aamnnaamcrgram cactat a
DYMFEQSROELE CARIE Y g OHRAGEGLNS LEQLTLEKCNLTSI PTEALSHLHAGLIV

LaLaifRERRLA9900E IUREACCHERS URABORL A ARLORLGLARE!  coagg
v R B T LA QR R Y YA R S PR Y gaat cat

LNVS GNOE BHREG AGHYGY BERIaE DENPLACDCRLLWVFRRRWRLNFNRQOPTCATP
EFVQ@@RRHHFOY JURAE COOgRT S0HA00 UR BB ERBIGIGPet fedagaagct gca

sprRe YSARGRRABAGREF GRS ARV ODNGTYLCT AANAGGNDSMPARLHVRS Y
cct cat cat ot t ccégg\gpcf%%t}%ggat gggggt gt ct acgqt gacagct gc

DWPRGENR FEhEd CY AT

gaaggacaaact ggggcct gagat acccct ggccat ggaccgct t cccat at gt

gt ccaagacat acaa
SEQ &g&ég caaacat gt gccagacagt ggagccacagccacggcct acct gt gcgg
ggt caagggcaact t ccagac
Cynom%%%&g%LE&%QE%G%QQCQ&%%Q &l RAGA9L 9Ggagafgacacgeggeaa
gt cat ct ccgt gat gaa
t cgggccaagaaagcagggaagt cagt gggagt ggt aaccaccacacgagt gca
TGCPPREEBEFOORECH AIGRAVAY BRI PTETRLLDLGKNRIKTLNODEFASFPHLEE

LELNEQT AQ0/E0CA0ME Ot a3 CegRaRC gl ARl e S0RGHESHRGYT gcCt gcct ¢
DYMFQ%Q%%EE@%%QQ&%%%P&LNSLEQLTL KONLTSTPTEALSHLHGLIV aggt 9

catc ctac ctcatctccaaca %%aca %
LRLRHggbﬁﬁgég %ﬁﬁ?& %& PF{%%TPYLDTMTPNCL LNLTSL CNLTAVP
YLAW@QY@@@&W@&@@agﬁdﬁémgﬁ@L&mﬁuaqamgawm&wagmﬁaaggmgggaccag
LNVSGYOLOURE SOYIAGAHTE E OSENPLACDCRLLWVFRRRWRLNFNRQQPTCATP

EFVQG%?IQQ‘?B&IQ&%& 9&&&%@%&%&8&&%9&&9@9&&%&%&%&&0 gcact ga

cttccc

PR AT o A EEC T A G R C A B GRE B YGRS Saaat acga
DWPHOG MK R EDRRGEGEANCABARMPFPEDIKT
ggacccct ccct gat ggagat gacagaggct gccct gcgect get gagcaggaa
cccececgeggettcttectott
SEQ IBN@yégggt ggt cgcat cgaccat ggt cat cat gaaagcagggct t accggge
act gact gagacgat cat gt t
mmmnggsg%?cgccggig%%ggggcgggﬁg?gi;c%Egg%cgaggaggacacgctgag
ccacgtcttctccttcggagget accccct gcgagggaget ccat ctt cggget
TGCPPRCKLGE0bIYEaRgdGOEPE@a PTETRLLDLGKNRIKTLNQDEFASFPHLEE

LELNEﬁﬁ%@EQ&%RM‘ﬁQ9&&%‘&«&9&%&%&&%%&%%8%&9&ﬁngt gctcaa
ggacggcgcccggecggat



t accgagagcgagagcgggagccccgagt at cggcagcagt cagcagt gcccct
ggacgaagagacccacgcagg
wogesygasdt ggcggt gt t cgcgcgcggcccgcaggcgcacct ggrCeargeognosso

gcaggagcagacct teat age
gcacgt cat ggccttcgccgcect gcct ggaggccct acaccgcect gcgacct gge
gccccceccgeccggecaccaccga
cgccgcgcacccgggtt at ct cgaggaagcgct ct ct ct agaagggcccgaaca
aaaact cat ct cagaagagga
t ct gaat agcgccgt cgaccat cat cat catcatcatt gagtttaaacccgctg
at cagcct cgactgtgccttc :
tagttgccagccatctgttgtttgcccctccccecgtgecttccttgaccct gga

DYMFEQY N LICUAT G D0T.IAT I $HRAEEGLNSLEQLTLEKCNLTSI PTEALSHLHGLIV

LRLRAING A Bty dAalvd 8gadashn 86 arwawet fdhe rgadiraggiQieat t ct at
raviiil OOBIRI AR BE B oo oL ST AT R AP BRI B at gegot
LNVS QR ETIRESY HGVCNES el g§ENPLACDCRLLVFRRRWRLNFNRQQPTCAT P
EFVQGKFERRIFASCCAYE T gRRFIRI RO AQQUEMIEE A TEFY aRAIGDE EEA Igagcggcge
sprNVE ARAEH EHSTBE L BIRIEEVODNGTYLC T AANAGGNDSMPAHLHVRSYSP

Dwmﬁ%%%%@%%%ﬁ@%%%?é%%%@g§&ﬁgg?&ggccagcgccctagcgcccgctccttt

cgccacgttcgecggcetttccccgt caagcet ct aaat cggggcat cccttt agg
SEQ%B h?cgat ttagtgctttacggcacct cgaccccaaaaaactt gattagggtga
ggtt cacgt agt gggccat cgccct gat agacggtttttcg
ccctttgacgttggagtccacgttctttaatagtggactcttgttccaaactgg
1784 @AcCaacact caaccctatctc
ggtctattcttttgatttataagggattttggggatttcggecctattggttaaa
aaat gagct gatttaacaaaa
DIELTRPP GO §egaert £ @IDNE E Y B e P GRAVE S HYRPAY BRAT PHHEREERY B ENTATLTIS
GTQAHDEADCHE NI AGQAYBCARET VLG
agt at gcaaagcat gcat ct caat t agt cagcaaccaggt gt ggaaagt cccca
ggct ccccagcaggcagaagt
SEQ Hx NOa&agcat gcat ct caat t agt cagcaaccat agt cccgcccct aact ccg
cccat cccgcccct aact ccg
cccagttccgecccattctccgecccatggectgactaattttttttatttatgea
4784 Jaggccgaggccgcect ct gece
t ct gagct att ccagaagt agt gaggaggcttttttggaggcect aggettttgce

QVQLK%@@§§§%§%f§¥i99£6¥¥%EF§EsSSGVGVGWIR PPGKALEWLAHIGSDDDKYYSTSLKT%}TISKDT

at at tlrcogat ctoat cagcacgt gt t gacaatt aat cat cggcat ag
SKNQVg%’gbfTéﬂ&lBg\g%Tg&?g&ngpg% GYPGYFDYWGQGTLVTVSS

acaaggt gaggaact aaaccat ggccaagt t gaccagt gccgtt ccggt gct ca
SEQ /BrReYE9cgacgt cgccggag

cggt cgagt t ct ggaccgaccggct cgggt t ct cccgggact t cgt ggaggacg

actt cgccggt gt ggt ccggg
4785 &ggacgt gaccct gtt cat cagcgcggt ccaggaccaggt ggt gccggacaaca

ccct ggecct gggt gt gggt gc
DIVLT@E%%I%E%%%@SS%%%%%%C %%96"&%88&%%%9&%% %1 tRCP(S:g\(/: %%(s:éstxcs%'rszasm
ITCLOSHREPOY AeRRYOFHeYaA§ECdEHt¢ggggcgggagt t cgccct gcgecgacccgg
ccggcaact gcgt gcacttcg

cgaggagcaggact gacacgt gct acgagatttcgatt ccaccgccgcct
SEQ’F%?gtgaaaggttgggcttcg
gaat cgttttccgggacgccggct ggat gat cct ccagcgcggggat ct cat gc
4785 {ggagttcttcgeccacccca
acttgtttattgcagcttat aat ggttacaaat aaagcaat agcat cacaaat t
t cacaaat aaagcattttttt
QVOLO@HERGHE BR FATL- 8t ARG £ G VSPYS APFARERISE GRUAH LG TALB S KVHINOHR (RIVESRITINP
DTSKNQF oA R SYIPEQACYCh ROITRADE FDVWGQGTLVTVSS
agagcttggcgtaatcatggtcatagctgtttcctgtgtgaaattgttatccgce
t cacaattccacacaacat ac



gagccggaagcat aaagt gt aaagcct ggggt gcct aat gagt gagct aact ca
cattaattgcgttgcgctcac
wOoRgeusgsht t ccagt cgggaaacct gt cgt gccagcet gecat t aatrgaaPeqdgmasso
aacgcgcggggagaggeggtt
tgcgtattgggcgctcttccgcttcctcg%Ecactgactcgctgcgctcggtcg
ttcggct gcggcgagcecggt at
cagct cact caaaggcggt aat acggtt at ccacagaat caggggat aacgcag
gaaagaacat gt gagcaaaag
gccagcaaaaggccaggaaccgt aaaaaggccgcgttgctggcgtttttccata
ggctccgceccccct gacgagce
at cacaaaaat cgacgct caagt cagaggt ggcgaaacccgacaggact at aaa
SEQ fPNesgaggcyt ttcecectg
gaagctccctcgtgcgctctcctgttccgaccctgeccgcttaccggat acct gt
ccgcctttctcccttcgggaa
DNA-498gt@ggcgctttct caat gct cacgct gt aggt at ct cagt t cggt gt aggt cg
ttcgctccaagctgggctgtg
aacccccc ttca cccgaccgct ccttatccggtaactatcgtc
CAGqug ?ﬁ% ék %pCT GTGARAAC GA CCARACCCTGACCCTGACCTGTACCTTTTCC
GGATﬂieg@ﬂmﬁﬂQTTgﬁica@QRﬁj@G@ﬂﬁ?g@@@ﬂﬁﬁg@ﬂQﬁgca@gygccz&yaagagﬁggag@ﬁGTGGCTG

ceTcrah 9t G AH1GE t @G BPA T TATAGCACCAGCCTGAARACGCGTCTGACCAT TAGCAAAGATACT

ek} ORA0L ORLOGRELAREL OG0B AL AL ARRRRIREAGI Rk BB AE ocorans
AR BRSO e H e T S A T AT S5 A ASERTS BRSO AL TOA

gcggtggtttttttgtttgca
ggagat t acgcgcagaaaaaaaggat ct caagaagat cctttgatctttt
SEQ &q&@ ggt ct gacgct cagt
ggaacgaaaact cacgtt aagggat t t t ggt cat gagat t at caaaaaggat ct
tgagetagatccttttaaatt
owa- 4785 gaagt t t t aaat caat ct aaagt at at at gagt-aaact t ggt ct gaca
gttaccaat gcttaat cagtg

CAGGT&g@ﬂﬂm@CBEQHGECEﬁﬁﬂg&ﬁ@ﬂqyﬂGGTHAEBCQHHGCGAKHCECE@HGCQEGKQ@aGTGHEATTTCC
GGAGAZ gﬁ TGGTCTTGGATTCGCCAGTCTCCTGGGCGTGGCCTCGAGTGGCTG

Caonch ?ﬁ%@%ﬁ Bk AGE U O AR AR SR O i rccoce

GATAC
ceTACEEE FRFEIAre kG, TTGGGGCCAAGGCACCCTGGTGACGGTTAGCTCA
cagcaat aaaccagccagccggaagggccgagcgcagaagt ggt cct gcaact t

SEQ IDaYocgact ccat ccagt ct a
ttaattgttgccgggaagcet agagt aagt agtt cgccagt t aat agttt gcgea
acgttgttgccattgctacag

DNA-4g8atvegt ggt gt cacgct cgt cgt t t ggt at ggct t catt caget ccggttccce
aacgat caaggcgagt t acat gat cccccat gt t gt gcaaaaaagcggt t agct

GATATEgéﬁd%gQ L& éﬁy&%gié%HAﬁé%%%%Eﬁéé%@géiﬁgﬁkgggg% CTC GCGGCGAT
AATATE ?ﬁgg% ég ke K@%§8¥ gﬂ%%?% GAGGAT
ACTAACCEiicR8gH@ChTddCEEA@R TTTAGCGGATCCAACAGCGGCAACACCGCGACCCTGACCATTAGC
GGCACCCARFCY caccmcaawcatmmgagaaaa@ﬁmammggewcgagwmcccmc
CGCACHATT R eI §gEHGEERE ac
t taccgcgccacatagcagaactttaaaagtgctcatcattggaaaac
SEQ’gqﬁﬁt ggggcgaaaact ct
caaggat ctt accgct gt t gagat ccagtt cgat gt aacccact cgt gcaccca
DNA_ﬁ\%g,atcttcagcatctttta
cttttaccagcg. tttct gggt gagcaaaaacaggaaggcaaaat gccgcaaaa

aagggaataagggcgacacgga
GATATEGIYT C IR aCITaI ACAATGRETIACECATaat BtAGEG T@EAg CAltATC at CRGIGGCAGC

§§§§%@%§a@mﬁgﬁwé§%§%§§iﬁé§éﬁéé%?éé‘%%%%%é?ﬁééé

GGCGGEAHRASPRR LIS PRTGEHRRG

SEQID NO: 12



human LI NGO-1 mature DNA sequence
acgggct gccecgecccgcet gcgagt gect ccgecccaggaccgegcet gt get gt ge

woeaesHgezagcgcet t t gt ggca PCT/EP2007/009880
gt ccccgagggceat ccccaccgagacgegcect get ggacct aggcaagaaccgce
at caaaacgct caaccaggac 5

gagttcgccagcttcccgcacctggaggaggtggagctcaacgagaacatcgtg
agcgccgt ggagcccggcgec
tt caacaacct ctt caacct ccggacgct gggt ct ccgcagcaaccgcect gaag
ct cat cccgct aggegtcttc
act ggcct cagcaacct gaccaagct ggacat cagcgagaacaagatt gttatc
ct gct ggact acat gttt cag
Antib&fCFrsdicisRapCt caagt cact ggaggt t ggcgacaat gacct cgt ct acat ¢
t ¢t caccgcgcectt cagcggce
SSGMGV@aacagect ggagecaget gacget ggagaaat gcaacct gacct ccat cccc
accgaggcgct gt cccacct g
cacggcctcatcgtcctgaggctccggcacctcaacatcaatgccatccgggao

SEQ ID:NO¢#8t caagaggct ct ac

Antibdd 484 TaSRIH t ggagat ct cccact ggecct act t ggacaccat gacacce
aact gcct ct acggect caac

HIGSEPRXYYSI&EK]t ccat cacacact gcaat ct gaccgct gt gccct acct ggec
gt ccgccacctagtctatctc
cgcttcctcaacct ct cct acaaccccat cagcaccat t gagggctccatgttg
cat gagct gct ccggcet gcag

SEQ @PN8t §gadct ggt gggcgggceagcet ggcegt ggt ggagecect at gect t cege
ggcct caact acct gcgegt g

Antibagly 448¢ §iR-¢t3ggcaaccagct gaccacact ggaggaat cagt ct t ccact cg

NQQWEEBYRBNGHEIagacact c
at cct ggact ccaacccgct ggcct gcgact gt cggct cct gt gggt gt t ccgg
cgccgcet ggeggcet caacttc ’

SEQ,gqgéggfagcagcccacgtgcgccacgcccgagtttgtccagggcaaggagttc
aaggacttccctgatgtgcta

Antibagly 784 &8R-hdt t cacct gccgeccgegeccgeat ccgggaccgcaaggeccag

SGDNBRgYY t gt ggacgaggge
cacacggt gcagttt gt gt gccgggccgat ggcgacccgeccgeccgecat cctc
t ggct ct caccccgaaagcac

SEQ /BI @8} §§ cagccaagagcaat gggcggcet cacagt ct t cect gat ggcacget g
gaggt gcgct acgcccaggt a

Antibogydgé¢ &8Ryg2acgt acct gt gcat cgcggccaacgcgggcggcaacgact cc

EDTNRPEcCCcgcccacct gcat gt g
cgcagct act cgcccgact ggccccat cagcccaacaagaccttcgcetttcatc
t ccaaccagccgggcgaggga

SEQ IPAggLFAacagcaccegegecact gt gectttccectt cgacat caagaccctc
at'cat cgccaccaccat gggc

Antibody @84 CEOR-t.8ct gggcgt cgt cctcttct gecct ggt gctgetgtttctct gg

aQsyDRIEESAPIcaagggcaacaca
aagCacaacat cgagat cgagt at gt gccccgaaagt cggacgcaggcat cagc
t ccgccgacgcecgecccgcaag ttcaacat gaagatgat aSEQ | D NO 28

SEQIE¥ﬂ9 gus nonkey LINGO- I mature DNA sequence
acgggct gcccgecccgcet gcgagt get ccgecccaggaccgggcet gt get ct ge

AntibodpndZ gt 8R4It t t gt ggca

DNSAZiCCt gagggcat ccccacggagacgegect get ggacct ggggaagaaccge
af Caaaacgct caaccaggac
gagttcgccagcttcccgcacct ggaggagct ggagct caacgagaacat cgtg

seq BIGERP! 99ageet ggcgee
Antibody 4785 CDR’-H2
LIYLRSKWDNDYAVSVKS



ttcaacaaccttttcaacct ccggacgct gggt ct ccgcagcaaccgcect gaag
ct cat cccgcet gggegtcttce
woa0tsggsBhcagcaact t gaccaagct ggacat cagcgagaac aa@ammEpRedatoadsso
ct gct ggact acat gt t ccag
gacct gt acaacct caagt cact ggaggt tsggcgacaat gacct cgt ct acat c
t cccaccgegectt cagecggce
ct caacagcct ggagcagct gacgct ggagaaat gcaacct gacct ccat cccc
accgaggcgct gt cccacct g
cacggcct cat cgt cct gaggct ccggcacct caacat caat gccat ccgggac
tactccttcaagaggttgtac
cgact caaggt ct t ggagat ct cccact ggccct act t ggacaccat gacaccc

SEQ IANDJ@Qt Ct acggcct caac

¢t gacgt ccct gf ccat cacgcact gcaat ct gaccgcet gt gccct acct ggee
.Ant'b%‘{yc%ég’c(gﬁéf 'gét ctatctc
TGRADERDECt caacct ct cct acaaccccat cagcaccat t gaggget ccat gt t g

cat gagct gct ccggcet gcag
gagat ccagct ggt gggcgggcagct ggccat ggt ggagecct at gcctt ccge

SEQ ABNOL: @3act acct gcgegtg
tcaatgtc gcaaccagct gaccacgct ggaagaat cagt ctt ccact cg

Antibedy /e agacgct ¢

sGSIENICNIgAK ccaacccact ggect gcgact gt cgget cct gt gggt gt t ccgg
cgceget ggeggcet caact t ¢
aaccggcagcagcccacgt gcgecacgeccgagt t cgt ccagggcaaggagtt ¢

SEQ M@aw ccctgatgtgcta
cccaactacttcacctgccgccgcgcccgcatccgggatcgcaaggcccag

A“"b%défg’d@é RRytlggat gagggce
RNSKEEERCOQt gcagt t t gt gt gccgggceccgat ggcgacccgeccgeccgecat cctc
t ggct ct caccccgaaagcac
ct ggt ct cagccaagagcaat gggcggct cacagt ctt ccct gat ggcacgctg
SEQ PN8! g§Jct acgcccaggt a
] acaat cacgtacctgtgcatcgcggccaatgcaggcggcaacgactcc
Antlb%g& &Fb% Sctgecatgtg
STYDGESAHCt act cacccgact ggccccat cagcccaacaagaccttcgecttcatc
cccaaccagccgggcgaggga gaggccaacagcacccgagccactgtgecttt
ccccttcgacat caagaccct catcatcgccaccaccat gggc
SEQ Iptgel sctttcctgggegt cgtcctettctgectggtgetgetgtttctctgg
agccggggcaagggcaacacg
aagcacaacat cgagat cgagt at gt cccccgaaagt cggacgcaggcat cagc
Forwak8 GOGREAGELHCCCCYCcaag ttcaacat gaagatgata SEQ I D NO 29
Rat LINGO- |1 mature DNA sequence
accggctgcccgecccgct gcgagt gct cagcgcaggaccgagcagt gct ct gt
GGTTACEISYGCBRAIFSGTEAACGr g g
gt gcccgagggcat ccccaccgagact cgcct gct ggacct gggcaaaaaccgc

agacact caaccaggac
SEQ’éd@@i%@ccagtttcccacacctggaggagctagaactcaatgagaacattgtg
agcgct gt ggagccgggegec
Revergtc%acaa%&ggttcaacctgaggacgctggggcttcgcagcaaccgcctgaag
T datCceget gggegt ct t caccggect cagcaact t gaccaagcet ggacat ¢
agcgagaacaagat cgt cat cct gct agact acat gtt ccaa
GGCCCHRUALAGRCAAETITCaAaTiATgetAPaggt cggcgacaat gacct cgt ct acat ¢
t cccat cgagcctt cagcgge

tcaacagcct ggaacagcet gacgct ggagaaat gcaat ct gacct ccat cccc
SEQ’ééﬁgg%bcactctcccacctg

APtag-5-NHIS vector

gacggatcgggagatctcccgatcccctatggtcgactctcagtacaatctgectctgatgecgecatagttaagec
agtatctgctcectgettgtgtgttggaggtcgetgagtagtgegecgagcaaaatttaagectacaacaaggcaag



cat ggcct cat cgt cct gcggcet acgacacct caacat caat gccat acgggac
tact cctt caagaggct gt ac
WOQgesnseBaggt ct t agagat ct cccact ggccct acct ggacac PaTFReasda9sso
aact gcct ct acggcct caac
ct gacat ccct at ct at cacgcact gcaaggt gacagecgt geect at ct ggca
gt gcgccacctggtctatctc
cgtttcctcaatctttcctacaaccccat cggt acaat cgagggcet ccat gect g
cat gagct gct gcggt t gcaa
gagat ccaact ggt gggcgggcagct ggccgt ggt ggagccct acgect tt cgt
gggct caatt acct gcgt gt g
ctcaat gttt ct ggcaaccagct gaccaccct ggaggagt cagcctt ccact cg

gctt@bggeaacgiaggagmaget gcttagggttaggegttttgegetgettegegatgtacgggecagat

atacg@tﬁ:@Ja@g@@c}aQQQ@%QQQ%%QGEQ:taggggtg:ggg&%ggétg:tagggétgctcggg@&catata

N CgCC Ctg C% ctggact C

9900 T AU C L R SOD AP RRESOET G R PEC TGRSR AT T Foocot
caataaagmpt:@tg@@gaitag;ttge@q;ccaatagggactttccattgacgtcaatgggtggactatttacggt
aaact@tacOt 8agdaat bt 06§ HNeH €L gEELRE at L 30ga0Gge ARG B Fgtaaat
ggccc%@ggc}ggtatéﬂ:tg@g@g&%ggg&accttatgggactttcctacttggcagtacatctacgtattagtca

cacacggt gcagttcagtat gcc ggcagat cgaccctccacca ctatcctt

tcgcttaétg%cicg?%%g@ggté éétég%ca% cat aatgg%g gtggatagcggtttgactcacggggatttc
caagtict gepcsredigee aalgrgt agdagy feydt t emeagr et ceartayat ggdacgataggtcata
acaadjagfiicgegeiacgeLaggdAgtaggcgtgtacggtgggaggtctatataagcagagetctctgge

taac%%?QGHQE@éééH%EégégtggQEéy£98§§agggéﬁQﬁSQ@#dﬁ%@&%&g@ggéﬁ%é@@&&é%%gctagc

cccgcccacttge t
cacond R AP E L AT HyOe R e SR L A S PR epr 8o 9sceea
gccggpg@Qgge§g&ﬁg§gg§ﬁg§gggﬁﬂyttacgtaagatcttccggaatcatcccagttgaggaggagaaccc
ggactatgeeacga@geacergsgaact gl geddodcesqLigt Egatat Caagaggeddecygccaa
gaacc@Eg@géQggéé@ES é&%&géﬁﬂ%gggggtgtctacggt acagctgccaggatcctaaaagggcagaa
ttcatctccttcc C CCtattCt%CCC%% gc% cgtttctatga
gaaggga%ﬁﬁiéagﬁﬁfggaiégiggékéiggccatggaccg tte t tgé%gc ctgtccaagacatacaa
totaggarpase AR gRarat S RETCatIACge eTIcy At geriog t erpgoat ey ccagac
cattghcagrygadageascceggcant cti gaasatagaagalsgal@ adbhbydtfRahet cad@gatgaa

tcgggFg§%%%?s%g%ggggggt@@gégQQZé{3%g%%é?§%@&%%3@§E{§3§§@£¥33@@€§}é@é@%ggcac

everse priner
Ct o A KT A TR C T T (I G T GARBIOGRES "SEeF 15 R 9999t 9o

ggacaﬁgggyga@gggggcatctccaacatggacattgacgtgatcctaggtggaggccgaaagtacatgtttcg
catggyesicotg@erggadaiggagaiatiaaegadwaegdaigggt cgact gdaeagana@atctggt
gcagggggéﬂet&ééﬁ%&96631@@&5“&5&@§H¥;€?65y§§£égd%ggé%a%%ctcatgcaggcttccctgga
cccgtgg%tt a'ggéathE 9%%%% ggc%ttgg'%c%ggg%%gggtag%%ggaacacj}a%ggg %Egzg:(;aaaé%gca cact
ggacchetIcGattiyae e ahecnrt et s APFgre IFGEgETIcgegeicgecctett

cgtggbdpgogadgghacggygetafahtcatgaaagcagggettaccgggcactgactgagacgatcatgtt

cgacga&%%g@tggtatggtag@cg@g2«%%%9@&5@94@@5&&%@9&@%9%@99&%&ccactc
B AT A S e T R e i
caggaazgﬁg égﬁﬁg@é%ﬁﬁﬁp{@ﬁﬂﬂggaaacggtccaggctatgtgctcaaggacggcgcccggccggatgt
taccgagagcgagagcgggagccccgagtatcggecagcagtcagcagtgecectggacgaagagacccacgeagg
cgaggacgtggcggtgttcgecgecgeggececgcaggecgecacctggttcacggegtgcaggagcagaccttcatage
gcacgtcatggecttegecegectgectggagecectacaccgectgegacctggegececceegecggcaccaccga
cgccgcgcacccecgggttatctcgaggaagegetctcectctagaagggcccgaacaaaaactcatctcagaagagga
tctgaatagcgccgtegaccatcatcatcatcatcattgagtttaaacccgectgatcagectecgactgtgectte
tagttgccagccatctgttgtttgecectececcegtgecttecttgacecctggaaggtgecactcecccactgtect
ttcctaataaaatgaggaaattgcatcgcattgtctgagtaggtgtcattctattctggggggtggggtggggea
ggacagcaagggggaggattgggaagacaatagcaggcatgctggggatgcggtgggctctatggecttcetgagge
ggaaagaaccagctggggctctagggggtatccccacgcgecectgtageggcgecattaagecgeggegggtgtggt
ggttacgcgcagcgtgaccgctacacttgceccagegeccctagegeccgetectttegetttettececcttectttet
cgccacgttcgecggctttceccecgtcaagetctaaatcggggecatcectttagggttecgatttagtgetttacg



caat aat gacgt at gt t cccat agt aacgccaat agggactttccattgacgtc

aat gggt ggact at t t acggt
woaaesiisgsecact t ggcagt acat caagt gt at cat at gccaagt RCFEPLETH089880

t t gacgt caat gacggt aaat

ggcccgect ggeat tat gcccagt acat ggget t at gggact ttcct act t gge
agt acat ct acgt at t agt ca

t cgct at t accat ggt gat gcggt t t t ggcagt acat caat gggcgt ggat agc
ggttt gact cacggggat tt ¢

caagt ct ccaccccat t gacgt caat gggagttt gt t t t ggcaccaaaat caac
gggact t t ccaaaat gt cgt a

acaact ccgccccat t gacgcaaat gggcggt aggegt gt acggt gggaggt ct

gcacdlkat aageagaget €dLk@@sgt gatggttcacgtagtgggccatcgeectgatagacggttttteg

ccct &%Q&J&%QQ&%Q gé‘tcttcg.{:{ Ja%%&g&%tctc9&%@@%4&@&&%@%&&% gégct atctc

t%gga acccaagct%gct agc

ggtc : (& té&aﬁ’é: 5@ %3565 %t@@g&%t&f:@%g&%%a@%ataatgagctgatttaacaaaa
atttaacgegpat tedggt vermet ggitghcytggerigtggaaagtccccaggct ccccagecaggeaga
agtat@essgRhaagact d £eahaateel cdg6t fYGheiRERLLLIREHL&dRPa Ragaagt
atgcataQSEa{t%%@Q@&%%QGQa%ttQQ% aaccataé;tccc ccgcg:ﬁaact%f%cccatct:ccccgccccEaactccg

agcct cgactgtgccttctagttgcc %CC& C tgt CCccCcC CCCg
cccagéggcfgtc(gg?ifbcgé:e%cfcg:ézéawtgactaa tttttttatttatgcagaggccgaggecgectctgece
tctgaggtTdcresvat kgt ot cEt hEttaggasd Faggadat t goategeatcdcgyadaget tgt
atat@agt Qg tght &dg@btgdgttgacaattaatcatcggecatagtatatcggeatagtataatacg
acaad%géﬁgﬁgg8%%%%%?%&%?%?%%?%%895@%%99&&&1@9&5&&5@9&%%%%@85&@5%98@%%ccggag
c9gte f’%‘it&ttég%%%éf@%gﬁﬁﬁgéﬁbﬁ@éﬁﬁtﬁﬁb%%f%@fé@@‘i'%ﬂgééf&%tccggg
acgacggerrsctotfiageyrrugaatdcaggaccaggtggtgececggacaacaccctggectgggtgtgggtge
9cggcR8geaGagaaaat §iuel 0aiteasaEcaonReteantoet ARGkt §4ea888 ccggcca
Gl AGHELEIG
411 € R AR T R Lo I
tggcc@awﬁa%({a&&gfqatcgéaﬁftatcgaga ttcgattcCaccgcecgcecttctatgaaaggttgggettceg
gaatcgtgfdicryaqpcget1dchogairt cttyagcrmaasEadct t gatvbagggt gad ggacccca
acttgtt €AGgtagHtggesLahYeQLtaataaagcaatagcatcacaaatttcacaaataaagecattttttt

cactgSL O AGAGAGLE L L cACCC L1 0AG0LL 99RO CGRGA G LE L AR R AY ctaget

tt'’ccaaact

actctt aac
9990 QR AE RALTEL BT HPCP RGOt £l SR L PP gL 1At STRIGAT I GRppacatac

gagccgg@a@gétqqﬂgpg@qqagag@ggagtgcctaatgagtgagctaactcacattaattgcgttgcgctcac

tgcechgaget gaidyh gataaagiedot b acuyge gant b atdae t @ G835 & Qb 8§4RGgcggt t
tgcgtgl@ggjgg&&cgg@mttgggtfg%tcactgactcgctgcgctc gtcgttcggctgcggcgagcggtat
ct'ccccagcaggcagaadt at gcaaagcat gcat c?caattagct’ cggg%acg
cagctg% ca{;l@%gézggb aC@E %1631600 cagaaticaggdgataacgcaggaadgaacatgtgagcaaaag
gccagerragagaggesiraagt ygearmaft et tigoat titt hatdtagucbepugaceattgacgage
atcacgéLRE gLRCt aB8LtEGEGEggcgaaacccgacaggactataaagataccaggegttteccectg

gaagc@&&%?tt@%c.fgg%g@&cttgeg&ggégéég%g&&g@&gg%&gQ&Cg%eeé&q%g&cctt@cgggaa

attt t at gcaga
R L R e T T e R
tgcacmg@mg&@g@qqcpgmagcgccttatccggtaactatcgtcttgagtccaacccggtaagac
acgactageh cengggeaehyfiat g coabijdaggodbged LAY EaEaiggb QR acagagt
tctth&}t@@E{vﬁzchQ&&%&:@&It@'ﬁgctagaaggacagtatttggtatctgcgctctgctgaa ccagtta

t cqggcat aqgt at aat ac acaagg%t gaagc%aact aaaccat % cCaagtt gacga
ccttc%?a%%g%?%gg%%?ﬁaagf<é Cgénéc cda aaccaccgctggtagcggtggtttttttgtttgea
39Ca0 e E AP EGICHFRAFTGYE CPAgL AT gPecUgbeigyet eyygut etameact cagt
ggaacgp@actdagt gRgoacgachtcatgagattatcaaaaaggatcttcacctagatccttttaaatt

aaaaaEé&%EQ@a%Q&Ja%g%%‘Egé‘&%8?&%‘559@%@&&&%899&4&9@&%9&cagtg
aggcaacgc%';cg cta %C atcgatca%%%g ttcatccatagttgc t
R gL B TR S I Ll R
tacgggztggggﬁt@@aew@@pf@@g@@ctgcaatgataccgcgagacccacgctcaccggctccagatttat
cagca@tye ct g gy gLesRicgaotgagaiuygrgageegeelt §699geageagtagtcta
ttaat@ﬂ@@&}g@@9&&%@9&%@@%ttcgccagttaatagtttgcgcaacgttgttgccattgctacag
gcatcgtggtgtcacgctecgtegtttggtatggettcattcageteceggttececcaacgatcaaggcgagttacat



gcaact gcgt gcact t cgt ggccgaggagcaggact gacacgt gct acgagat t
t cgatt ccaccgccgecttct
WO2DesAB8THGL t gggct t cggaat cgtttt ccgggacgeccggcet ggRUaPeat7 69880

agcgcggggat ct cat gct gg
agttcttcgeccaccccaacttgtttattgoaget tat aat ggt t acaaat aaa

gcaat agcat cacaaatttca

caaat aaagcatttttttcactgcattctagttgtggtttgtccaaactcatca

atgtatcttatcatgtctgta

taccgtcgacct ct agct agagctt ggcgt aat cat ggt cat agctgtttcctg

tgtgaaattgttatccgct cacaattccacacaacat acgagccggaagcat aa

agt gt aaagcct ggggt gcct aat gagt gagct aact cacat
gatccba@gt:ggegtdcgegssa‘g%@t;@@a@%g@&&ttc%@@tt@mae&@&bsgé@%ag@ccgcag
O T I N o o
ctggtgeq@g:gf:wtagw ﬁ{:«g%’gaatagtg atgcggcgaccgagttgctcttgeccggecgtcaatac
gggatggtdyoggerag tgyiaghb eagtheatitgabadge ggdmab acgyict ¢ gggcgapaactct
caagqd 80088 RaEPHIRPIG cgatgtaacccactcgtgecacccaactgatcttcageatetttta
ctttct%gcg‘%;cg‘%g%c%?‘;g]Sg%a:a%tacggagagaa(‘:g8ga“aaaaq%99§a%%g9caga¢%%ggaaaa(';%%g‘ Cacgggggtacacgga
st ot GEAICEECUCEHAEGAGE Bt CRe hAHAAL BRSCaEY CASaT eHgAbA GiCE e Icasat
acatagtopgacjgdetadapasgadcaaataggggttccgegecacattteccccgaaaagtgecacctgacy
tc accaggcgtttccccct ggaagctccctcgtgcgectctcctgttccgaccctgce

cgcttaccggat acctgtccg

cctttctcccttcgggaagcecgt ggecgectttct caat getcacgct gt aggt at
SEQ IDIN@YRY cggt gt aggt cgttc

gct ccaagct gggct gt gt gcacgaaccccccgtt cagcccgaccgcet gecgcect

tatccggtaactatcgtcttg
humanaginsoadocagge aapacapgacét at cgccact ggcagcagccact ggt aaca

ggat t agcagagcgaggt atg
acgggt 6g3eg gt Golcagagagbttddggaadisg gt ggcesapeyagggetacagagaa gtggea
gtcccg?%%@gg@éctctcggégaatgggg&#ctgctggacctaggcaagaaccgcatcaaaacgctcaaccaggac

ct gaagccagttacctt ng aaaaagagt tggtagctctt gat ccggca
gagttg%%cgggté%cgézg@%(fc‘gﬁ?gwct agctcaacgagadcatcgdtgagcgfcgtggadcccggcegece
ttcaagaafgt rttaRrgtTge aafoagedFar tH-ge gerFasaadagyatcgreamygtette
actggaagabyegdddtgatcdabtt §darat cagcgagaacaagattgttatcctgetggactacatgtttcag

gacctSQQQQE8@&%89&4&%2%%&%@89&%@@9&%@99&4&@99&3&%%&%ES@&&%agcggc

att at caaaaa

at ca
cteaagaqos D TREE Ot TIRa At A HART RRBTT P SRR S P PR AR PR Big ot
cacgga@qcaaa@ttqc@gg@chggwqcctcaacatcaatgccatccgggactactccttcaagaggctctac
cgact agcmat goishgat aagt gaggeacticat gdaeagegateb g Ghat fdegt i &afcctcaac
ctgac @d%tc@ Eé&(ﬁ@s%kgg@ac\agctgaccgct tgccctacctggecgtecgeccacctagtctatcete
cgctt f%%%ggg%%tégg%%a%g g%a':ctgagt?:gggaa(':%g gg gatgg'g g taE:tc%tc ggtcg%%%gggt C%E: g ca(;%ct gcag
gagat eeRICHITHITC a9 PHat TIrG O e tadagtraye gt t gy g gergateetaccaty

ctcaat@agtyficcat gomtebédartactggaggaatcagtettccactcggtgggcaacctggagacacte

atcct&MQE%E?@%EE@é&a@@&é&%Eg&&ggg&ﬂ%QE@&%@@%@g&&&ggaacttc

aacc §& tct aggca? tt:t%cggcaacccg t a t t tgct
I Tt At P st agtCaP et G gt TR T AT P PP Rt A C Gyt 9t acta
ctgcc%cﬁegﬁaage%cg@@m@cgcatccgggaccgcaaggcccagcaggtgtttgtggacgagggc
cacacg@tigcaggaetagidcagat grt ggarecat gidygt graasaaagagotdtaget @ghaageac
ctggt&&Qg&@ﬂg@aeg%tﬁgtyé%&@acagtcttccctgatggcacgctggaggtgcgctacgcccaggta
aagt aa tttg C(‘t cagtgttat cact cat ttatg ca gact cataatt
cagga%agg?%ac FC& ggggaa Cagccaacgcgggcggcaacg ccatgcccycccacctgecatgtg
cgcagEiRpgl AT YOO £ FTACHE I HEFAG e PCEABICAR Bt At PRl agagast wgryagyga
gaggcgaabgeggegagegagitget ttcccecttegacatcaagaccectcatcatcgeccaccaccatggge
ttcat EldtOE64YG6 8L CRALACILI A RALALLAGOEHLAC AL AQRF8A(IGhL 83RB0aacaca
aagcaé%%ggcatacgtcct: %g?q’?gg:tc%c aaa {: acqcgggcatcagctccgeccgacgcgecceccgcaag
Ctteggugcganaact tt1taagyat Ct taccget gt gagat ceaget cyargt
ttcaacpigeestiégt gcacccaact



gatcttcagcatcttttactttcaccagcgtttct gggt gagcaaaaacaggaa
ggcaaaat gccgcaaaaaagg
WwOogasB8pggcgacacggaaat gt t gaat act cat act ct t cct t PCTER2W081009880
attgaagcatttat cagggtt
attgtctcat gagcggat acat at t t gaatgt at t t agaaaaat aaacaaat ag
gggttccgcgcacatttcccc gaaaagt gccacctgacgtc SEQ | D NO
33 Human LI NGO 2 nmature DNA sequence
attggctgccccgcet cgcet gt gagt gct ct gcccagaacaaat ct gt t agct gt
cacagaaggcgat t gat cgcc _
at cccagagggcat t cccat cgaaaccaaaat ct t ggacct cagt aaaaacagg
ct aaaaagcgt caaccct gaa
gaattcat at cat at cct ct gct ggaagagat agactt gagt gacaacat catt
ccaat gt ggaaccaggagca '
SEQ I NQaé8at ct cttt aacct gcgtt ccct ccgect aaaaggceaat cgt ct aaag
ctggtccctttgggagt attcacggggct gt ccaat ct cact aagctt gacatt
agt gagaat aagattgtcattttact agactacatgttccaa
CY”“@E?%&SE&%%@ EVEfadghet vraf¥agegititf§acaat gat tt ggt t t at at a
t cacacagggcat t cagt ggg
acg9get TV aHeIIG g aRHJET eHECer PPFa gt gt eict vaarrageapcaetr gt ggca
gtgcclgafR@geeaicatgeLme6Efcctgctggacctggggaagaaccgcatcaaaacgctcaaccaggac

gagttEICANEELCALEANCCLACRL £1:09ANGRL Ll £38L Al CARGARLALGREGL B ggegee
tatgcctttaaaagatt C
rteasgant GHEERAC LT ML LML M PGOE PP ARt GaaTshgAp st gresatotte

actgggat@@@égﬁt@égg@qﬂc@a@@catcagcgagaacaagatcgttatcctgctggactacatgttccag
gacct@t eatat ectigt teagisaagtamecssan £dqdb6t aclcgt ateeh t€fdgbgetcagegge

ctcaat:&%@ag%gggéﬁ&ggg%aaatgcaacctgacctccatccccaccgaggcgct tcccacctg
{iaaccictcctfacaatcccatcagcactatt gaatgacaggcat g?t C
actacttlttcaagaggttgtac

cacgg?%tf cgag%gtt‘ccé:tgéig%%tcctcgg%%cctcaacatcaa ccatccgg
cgactgaraatce kI Toa bt Ry eetIcageratcgearacan tgprgeerarat peciteegarctcaac
ctgacgggeitgegedtica ey @cyagédy ctgaccgetgtgecectacctggecgteccgecacctggtetatcetce

CgcttQE@c,aa%t:gg(g:tc%E9%98&&%(399@5%@?5$&g%g@&%g@%cgattgggctgctccggctgcag
ctcctcccecta

¢ . ctctggaggtctt

Ta0a g O A g U Y RO AR T L B R T P ET  BT T BRE oot
ctcaaég‘%&t&@@m@@ecg(@@aggqqgctggaagaatcagtcttccactcggtgggcaacctggagacgctc
atcctggd g@ecagraatgdiatgtgigot goet cagagagoaiteedd gagaggisgeddiaacttc

aaccg@@gﬂ.@t;g£&a%@t:§&£%%t:9&§cgagttcgtccagggcaaggagttcaaggacttccctgatgtgcta
[ttt agt tt acct gcaaaaaacccgaaat ccgt aaaagaatgct t gca%
tgtttgtggatgagggce

ctgccgétc%:tt%%%%caaé:tca%%%ggcggcé é:cgca ccgggatcgcaaggeclagcag

cacacggiradlt It aHeT WIaat A e REGAE PFaGIRBE gefOsE bt iFareeea@aageac
ctggttg:g@tcgaﬂﬁ(gcemg;mgg@gicacagtcttccctgatggcacgctggaggtgcgctacgcccaggta
caggaE&&%tgggfgcj:‘t%‘éE@é\ggtcg9@@4&9é?&%gggﬁ%%g&%gtagg@agegggf‘c@ggéét%catgtg
cgcagcgtaaaé%tcgg&cta%%%%%%%?tgat cccagcaagaccttecgeccttecatceccaacga gaggga

caagacagcgggat gt at grit geat cget agcaar get getgigaat§ar s

gaggct:quéeawé@fqaéé@f@quttccccttcgacatcaagaccctcatcatcgccaccaccatgggc
ttcataaaggattwegciteagat cgict it cidot ad tgegaacaggapeoectadg@gicacgiggaacacg

aagca 88 dR6 L2285 HRGRGEA dccqaaagt cggacgeaggeatcaget cegecgacgegeccegeaag
accaat gccaatactttttccctggacct t aaaacaat act ggt g

t ccaat ggc

treaartiig %ﬁéﬁa?gggctgcttc
acattcctgggagtggttttattttgttttcttctcctttttgtgtggagccga
B gCaagCacaaaaac ,

SEQ/I. :
agcattgacctt gagt at gt gcccagaaaaaacaat ggt gct gt t gt ggaaggg
gaggt agct ggacccaggagg ttcaacat gaaaat gatt

Rat LINGO-1 mature DNA sequence

accggctgcccgecccgctgcecgagtgcectcagecgcaggaccgagcagtgectctgtcaccgecaagegetttgtggeg
gtgcccgagggcatccccaccgagactcgectgectggacctgggcaaaaaccgcatcaagacactcaaccaggac
gagtttgccagtttcccacacctggaggagctagaactcaatgagaacattgtgagcgetgtggageccgggegec
ttcaacaacctcttcaacctgaggacgctggggcttecgcagcaaccgectgaagectcatececcgetgggegtette



SEQ I D NO 34 Forward prinmer DML6
CTACGICTAGAATTGGECTGCCCCACTCECT SEQ I D NGO 35 Reverse
wOopRpsiss73DML7 GGTTTCTCGAGT CAAATCATTTTCATGT TGAACCTEEIE@7/009880

SEQ I D NO 36

pRS5a- | g& cgacggat cgggagat ccgggacat gt acct cccaggggeecag

gaagact acgggaggct acaccaacgt cad

t cagaggggcct gt gt agct accgat aagcggaccct caagagggcat t agcaa

tagtgtttataaggccccctt

gt t aaccct aaacgggt agcat at gct t cccgggt agt agt at at act at ccag

act aaccct aatt caat agca

t at gt t acccaacgggaagcat at gct at cgaatt agggt t agt aaaagggt cc
accgdcadggracagi@at ad itggEcat cagcgagaacaagategtcatecctgetagactacatgttecaa

gacoARECEALANROLCARAThLLJALLL ATALINNYL EANIALI SEIEOARIOL A agegoe
ctea gl At WAL BT A AL BTRe S RS S p TR RP R enects

catgg@pt:@att[cgagqqgcgg@tqu;tap@cctcaacatcaatgccatacgggactactccttcaagaggctgtac
cgactagsdpat agnafadacd Gokgagicdc gt gragagiragei Gat HP3e Get§gctcaac
ctgac%@@@&:%@gggttctag (ggt @Qgcctgaca%ccgtgccctatct ttgcgccacctg%tctatctc

cccccagaat aaaattt cag tat

Cgttt&g&faftt té%%té%%%ﬁézggetécgg%gcaatcgagggcgccagcgctgcatgagctgctgcggttgcaa

gagateragyfgobad Eraat exdcagy gtrtiggbatagaedeatetitgaat adoct tdddeaettgcatgtyg
ctcaad gt g6ed $29gEIRFZgaEcct ggaggagt cagect tecactcggtgggecaacctggagacgctce

att ct@?g&%@gé@&%@@ 5&gc%g&5&%%%90&8@9&%%%&&%99&&&%99&%88& caacttc

aatccta tcgcaa

2acadger HHIGe LAt Sﬁﬁ%ﬁaﬁg‘@?@@@&b‘b@&ﬁ@@w&é%\%@ﬁ&Eijagatgﬁé%\%trfﬁf:@?“‘ttgtgc'cc

ctaccgp@q@g(gt@atca:[tg{:g;[ca:ggag:cacatccgggaccgcaaggcacagcaggtgtttgtagatgagggc
cacacggtgaaagegagt ggreee §0Gageagt ggachsentlogt t@tet €daracdfraageac
ttggt%%@&g%@@@é&&c@@@&&%g g"@cacagtcttccctgatggcac ctggaggt ctacgcccaggta
ccacgccaat CCC& aaacaaagacaagt %gcca tC%% t%t% at
caggafa?cgéggizwggg &@g%agccaatgcaggcgg acgactccatgcccgcccacttgcatgtg
cgcag&gw@seaw@ge@g@@etg@aggpﬂqagga@qtgpampaagg@?g@mpamcgaggga
gaggctgfedqgatdQicgacsaegft& ttccecttcgacatcaagacgetcatcatcgecaccaccatggge

ttcat@‘é&&%‘ég’&&;@cﬁé‘é&%%@g{E&%EE@&%G@@&‘EQE@f?c%g&&a%%&&g%%gg?ﬁcaacaca

acct cat aa
aagcaige s T SO TP AP Rt AR ST AU AR o oocaas
ttcaaggferpgagtfécaagcacagg

gttgttggtcctcat at t cacgaggt cgct gagagcacggt gggct aat gt t gc

ggt agcat at act accc

SEQ ’H af€t ggat agcat at gct at cct aat ct at at ct gggt agcat aggct at

cct aat ct at at ct gggt agc

at at gct at cct aat ct at at ct gggt agt at at gct at cctaatttatatctg
Forwagpd b 38%& a§4ét at cct aat

ct at at ctgggt agcat at gct at cct aat ct at at ct gggt agt at at gct at
CTACGTCIAgAhcd@icatcagggtag T

at at gct at cct aat agagat t agggt agt at at gct at cctaatttatatctg

ag&ggcat at act acccaaat
SEQ| it agcat at gct at cct aat ct at at ct gggt agcat at gct at cct a
at ct at at ct gggt agcat ag

Reverse primer DM15

GGTTTCTCGAGTCATATCATCTTCATGTTGAACTTGCGG

SEQ ID NO: 32

pSecTag2-V5 vector



gct at cct aat ct at at ct gggt agcat at gct at cct aat ct at at ct gggt a
gt at at gct at cct aat t t at
woaney@gybagcat aggct at cct aat ct at at ct gggt agcat atPgEFtERR@T1089880
at ct at at ct gggt agt at at
gct at cct aat ct gt at ccgggt agcat aggct at cct cat gcat at acagt ca
gcat at gat acccagt agt ag
agt gggagt gct at cct t t gcat at gccgccacct cccaagggggcegt gaat tt
tcgctgettgtcecttttectg
cat gcggat ctt caat att ggccattagccatattattcattggttatatagca
t aaat caat att ggctattgg
ccatt gcat acgtt gt at ct at at cat aat at gt acat tt at at t ggct cat gt

gacgqat agd glggacogegat Gickggtggtcgactctcagtacaatctgetctgatgeecgecatagttaagece

agta&%&&tg.ﬁ'tc‘: @&gﬁegm%J&@Eéﬁg@%%t&Mggﬁthg&&gitcggégaggcaag

agcccat at agttccgc .
et S B AT B QU A R eV T begL e AR S pageecase
atacg@gta‘fqa@é@g@éaf%c@ag@tattaatagtaatcaattacggggtcattagttcatagcccatata
tggadtatgidget ceaitagtaacyetaitaggonettdet addgacgiLaat ggihe8ed tgacgt
caatataa&gctgqggg%%@QE%%Q@(%ccaatagggactttccattgacgtcaatgggtggactatttacggt

tt (90& t acat caagt gt at cat at gccaagt CC(?CCCCCt att gac%t caat
aaactagggagcttgg%$aé;§88%lgccag96%tatcat gccadgtacgccceccctattgacgtcaatgacggtaaat
ggcccyat tHICgE ETAgr arditagat Tt Pggaet ittt cet ad t U grpoagtACHBey BRE tagtcea
tegetgtBddaagbeda@ged itk 86gcagt acatcaatgggecgtggatageggtttgactcacggggattte

caagt@tg@&égg%gkgé Ja%%@&ég%‘c‘@&&%@&&%%% &Q@E?&%@QH&Q@S& a?a% gtcgta

attfccaagtctccac
caacE LA Gat G ANt T gART T T BaeL IR LR GbpeppP R torase
taactagm@p@g@@@pamggg@tcgaaattaatacgactcactatagggagacccaagctggctagc
caccatg@ddagaggomaat ggyegaiAggedigt a0y gadaggipicatat@ageadtggecca
gcccgggs&_g:tct:L@g;cggmt:‘eg&cggtctcgattctac tctagatatcctcgagaaacccgcectgatc
at cgcct a% cgccat CC&C%Ct ttttgacc cca?a aa acaccggcgac
agcctga%‘%c’g%gggtctt ?8(3 t&ég%@(‘gca ctgttgtttgccecctcececcegtgecttectt cctggaagg
tgccaghergat geentt jeriachetrparreice it ot agrfad o aogo bagtat egfdetattet
gggggbaiagagigiabaggeceagRRoed3yideghtagaacangycdawaasd @dggtggg
ctctaké&@gt@@&&}gtcegga%tagéé@%@& g@@g@gtgbe&gttg@&,aa%gc ccctgta%cggcgcatt

tata agt aacatccactttgccittctct ccacaggC%t tccacfccca g
aagcgg %ciggga%tgg&aga%t‘tatcgg%% cgtgaccgctacactt agcgccctagegcecgcectectttege

Lttt et ee bt g agetacet pracesgfdgrecyaan It cHrapacaaearet eartagagggtt
chatat@ﬂ:@cacngiggcmgga@ﬁcaaaaaacttgattagggtgatggttcacgtagtgggccatcgcc

ctgatgge?c%%t ::9@%&%@9&&%@99&&%%&6&%8&&%9&%%&1%%@98%@99@&%&9@%
clca ccc CC

2ecocf GO CACar IR T dgt oGRS AEeA A AR S G ek nasase
tgagc&g&oﬁt gg@a&a@ggb@:@@gg%@attaattctgtggaatgtgtgtcagttagggtgtggaaagtcccca
ggctcggansh geaisaal GUoRAGACABGITCUCHIJagUageadicacaanageatgicaccagge
tccecb§EHGE SHLRICHGEELEAGcat ctcaattagtcagcaaccatagtecegecectaactcegeee
atcccngézgcg%%(gﬁe}:%g(ggcgaa%%g%%{cgg@gcqgggcaé%ggggg%%ggc,gga%gggtgc%‘i: Egt?tqcaaggcagag
gcCcoagYH§aa bEECat 1 Rga Rl CE A RG§ I HGE 8T IFA HRld e R TGt ae gttt ocaaa

aagctg@i@gag@tﬂ:@tst:a}g:gg’atg:aggatctgatcagcacgtgttgacaattaatcatcggca}tagtata
tcggc%ﬂ@f&&%@@@%@t t%é—‘gﬁgg‘a‘8@&%@8&@%9&%&@@?&&39&5&&%&&%@&caccg
cgacat cgcc a
L Lo g T e T g
tcgccg%gg%qc(lg@t;fcaatceégﬂcgtgttcatcagcgcggtccaggaccaggtggtgccggacaacaccc
tggcctat abgsitgacogicqg yaraagagaged ggeagraggggaacgigiteiatgtccggg
acgcc%&;@gEQ@C@Q@&&%QQ@J&Egcgagcagccgtgggggcgggagttcgccctgcgcgacccggccg
gcaacg%ct%ggcg%cgc%gzégcgac‘:;cgg(%gga%gggg%%%ggéa%%gé&ta%gggaqqgct:gaaac%tcgaa&aqtcg(t;ccttct
atgaag it agigyge 9?%%6%%@&@@%%%@%&@%?@Wﬂ@@ﬁgﬁf@tgetgg

agttct@agggzat@tg@d;t@:@ttwa;gcagcttataatggttacaaataaagcaatagcatcacaaatttca
caaat §4 L€ €I GeEddigettgRa6EIHGaAIQt geLACt £AGAGL Gt t1CGt G ctgta

taccg%g%%@@ét%%gg%%gtg&g%tg?aatcatggtcatagctgtttcctgtgtgaaattgttat ccgctca



gcatt gt ct gagt aggt gt cattct attct ggggggt ggggt ggggcaggacag

caagggggaggat t gggaaga
wocas/@graggcat gct ggggat gcggt gggcet ct at ggct t ct gRGIEPIRAAGISSO

aaccagct agct cgat cgagg

caggcagaagt at gcaaagcat gcat ct caat t agt cagcaaccaggt gt ggaa
agt ccccaggct ccccagcag

gcagaagt at gcaaagcat gcat ct caat t agt cagcaaccat agt cccgeccce
taact ccgcccat cccgecccc

t aact ccgcccagtt ccgeccattct ccgeccccat ggct gactaatttttttta
tttat gcagaggccgaggccg

cct ct gcct ct gagcet at t ccagaagt agt gaggaggcetttttt ggaggect ag

caatgehtidldcabar@getd@aagfataaagtgtaaagecctggggtgectaatgagtgagectaactcacat

t aattg;;%gg‘t% g}a‘c%ttg%%{tgg@%}ﬁttat‘gtg&%ltg&&%ggg&%ggggg%tcg 8&%%%% L Qaactgggzccggccaac
9o9c A R e o G A A AP H L SEeP et GP Gy F gt cat e

ggctwgg@qq&;ag@@:@ggg@@gég@aaggcggtaatacggttatccacagaatcaggggataacgcaggaa

agaad2@§E@aRYEHYcHagl-bat girasgacegoteggdhetrgggasit ecataggc

tccg&ggg&%%ga'g&claq‘:gg&agagtag{cgacgctcaagtcagag tggcgaaacccgacaggactataaagat
% tcc acgac t gaccct gct t Cat cagc ng% cc(i;a gacca gt 58t 900

acca g&tat%gggc&t@tgag%% cggbfg gcgctctecltgttclgaccctgceget accgga acctgtccg

cettigtgggitgegrygc et WFacHHEtE et mry cTyay s Yoot guaggut gttt otamt cgtte

gctcd3aaet dgge daAR G g£8daGE g€ ccgt tcagecegaccgetgegect tatccggtaactategtettyg

agt cc%gg%g;gﬁQ%%a%%gg%%?tagg%(&@g&gqggggcgggt%%%ggga%%gt:g%cc%%gggg%ggtatg
teos D PG T U b g b R G AE AR TR G RPAP PR et otocs

ctctqggg@eg@gggma&pngg@qagagttggtagctcttgatccggcaaacaaaccaccgctggtagcg
gtggt@3ggedthe GoRabeed ddab 6 €0YGaePLa g g ged 1R EELICGaHEHCHFHTR Lt teta
cggggtt‘é{&a@:gg&gagﬁaggJ&tagggzgtcac%ttaagg attttggtcat%agattatcaaaaag atcttca

ccaccccaacttgtttattgcagcitat aa ggt {dcaaal daaagcaat agcda
cctagéagcé%t&éf??actgég%a‘,ﬂtgag tCtt aaatcaatctaaagtatatatgagtdaacttgdtctgacagtt
accaagp ettt caeiorgecract f bgicE gt GGt digtte bt t catccahi gitatctdagt ceccyg
tegtotegd@het gaptbédd@@adgdataccatctggecccagtgetgcaatgatacegegagaceccacget

caccg@t:mggg&c\angg&%g 99&&%@9@%@88&4&59&&%@&5&%QQ@@J&EEF&&%ctttat

{tcctcgctcactgact cgcet
Coao U Tt L EUGet HESeRGESET R A ePE LI E AL e gt e ocaacs
ttgttggwttlgatqf@aga‘gtazgf:g@jggcacgctcgtcgtttggtatggcttcattcagctccggttcccaac
gat caggaicaacgeaggaoagaasaitdy onge aaadg g c banagdgetaggagntgdt tgtca

gaagt'é%@gg&%ggggttagggQ%tggttatggcagcactgcataattctcttactgtcatgccatccg
t C ctccgcccccct acgcCt caa

taa agt ctttttttg act agg . g ! gacgagcat cacaaaaat c g
9t g ag et TP G aHCRE A CaYgae P Mo A a AR LAy gt gt g9 coacegagttgct
cttgceegasot GRAEAGET L ERERYEFLICPERIGRRTXGaeTANFOcEratcatt ggaaaacgtt
cttcogog@ahacaitgt cegret ttcicegeddre gogaagagicggeghbt€dLaal @fla6ccaact
gatct@@gﬂaggmgééﬁ;c%@ggéc%tttctgggtgagcaaaaacaggaaggcaaaat ccgcaaaaaagg
gaataggiggtggg%ggg%%tf#g;%%tgagz%&%%%gét%tc%&‘%%‘é GG el eAYE E gg gt
attoteaatoascIyrt e taragt ermiebriggrarnae rgae e o ge e gerargtt tecce
gaaaaggpeactiggicaacaggat t ag
cagagcgaggt at gt aggcggt gct acagagt t ct t gaagt ggt ggcct aact a
tacact agaaggacagtatttggtatctgcgctctgct gaagccagttac
SEQ ’@%@g@aaaaagagt tggtagctcttgat ccggcaaacaaac
caccgctggtagcggtggtttttttgttt gcaagcagcagattacgcgcagaaa
Human 228RB0ALGEGAAGRAJM feCnce
tttgatcttttctacggggtctgacgct cagt ggaacgaaaact cacgtt aagg
gattttggtcatgagattatc
att99GArRaERfHCOEt TAC Bt HFat e et PR ABAL t At il YA R TadraagtIEsagat cgcc
atcccedamgacd atcat atgagé @amasatcttggacctcagtaaaaacaggctaaaaagcgtcaaccctgaa

gaatt&I&gt:&:ttﬁ@@@@&@&&%@gggJg%@%&_ﬁ\%‘:mggg%tt@585a%Qg{;&ﬁa%E9ggagca

ttcaact:a?att%g E:tgt %Fatcgtaé_;tcggtactcaéqgcgcctaaaaggcaatcgt ctaaagctggtccctttgggagtattc



t gcct gact cccegt cgt gt agat aact acgat acgggagggct t accat ct gg
ccccagt gct gcaat gat acc
WOQoeRMFaTS6cacgct caccggcet ccagat t t at cagcaat aaac c RGEFERGUIHS80
aagggccgagcgcagaagt gg
tcctgeaactttatcegect ccat ccagt ghat t aat t gt t gccgggaaget ag
agt aagt agt t cgccagtt aa
tagtttgcgcaacgttgttgccattgcet acaggeat cgt ggt gt cacget cgt c
gtttggtatggcttcattcag
ct ccggt t cccaacgat caaggcgagt t acat gat cccccat gt t gt gcaaaaa
agcggt t agct cct t cggt cc
t ccgat cgt t gt cagaagt aagt t ggccgcagt gt t at cact cat ggt t at ggc
acgg@@etaedgaatvrict ed itk g€cattagtgagaataagattgtcattttactagactacatgttccaa

gatcttggtgg?;&@gﬁ%gggng\a}g@g%ggwa%%gggé&%QLQ@Ja%éég&g%égi&agtggg
crreigegat ‘g"ﬁgaﬁgﬁ S BE g I At H 8 HAL SO REREAp i oaccte

cgcaqgggg@ﬁg@gg@ﬁg@g@@iﬂﬂ@gaﬁtctcaatatcaacaatatgcctgtgtatgcctttaaaagattgttc
cacct@biggasana@itt 644t0gg@acyasaAGhLiLgaggal gt ARCYEL P hBGE ctcaac

ctcaé%&88&§P£L§§¥ﬁégkéﬁ%§%85%%ctgtctact tacccttccectt cctttaaacacct tatacctg
cacceaact gat ot tcageat cttetactttcaceageygtts ot %3‘?
acteagl Pt ghe

géa%ﬁﬁigg ggg&fa cactattgaagcaggcatgttctc gacctga
gagctitge eafCanaeEIaggcREt AegFgc gtiao gefaaat gititgaat auct et @t ctttacgegty
ctcadtgtytdtiagairt yaddogaagt t tggaagagaatgtcttctecteccctagggetctggaggtettyg

agcatctggééa%tagékg;qg@&@é&%85&%%99&?99@&%8@@ atttoaalgt Al Lagad cagtee

aaataaacaaatag

99t IGFERERCAL T ELE éﬁ%&aﬁﬁﬁiféﬁ%ﬁﬁﬂ?ﬁ%&ﬁﬂ?@@%ﬁ%%ﬁé}?ﬁﬁgﬂﬁft9§?atagcact9°°
ctttqﬁattq§§@etaqqggF@«g@apc¢§§ap$§§§gtgaaaagaagttgcagcatctgctagtagatgaaggg
cagadaﬁg&fa@rgﬂi@@%a@ﬁtg@ﬁm%%ﬁ@baﬁﬁc@%ﬁﬁﬁggwggﬁﬁgaﬁ&%éaggcgt

ttcaﬂ%ggégglggé¥ﬁ%gg accgtgttgggtgatggcaccttggaaatcc%stttgcccaggat
% cct taag % accct caaga catt agcaa
caaga;g %%ﬂig?éhﬁig b 8 E?%tag aatgctgctgggaatgatadct cacagcctccttaactgtg
aaagogt t et Eermaae YygragervarTrrryereyght tafragt srtcavactwhetgagaccat t
tccaalgf@castabbtaatt8gedtctggaccttaaaacaatactggtgtctacagetatgggetgette

acatébé%&H&éé@&é%%@Q&MH%%QEE?F&@E&HH&@EE%%@@BE&E&%QE&éﬂ%%@gggaéggéég%aaaaac

aaca

0ca e e A G BT e P P S EAE AT G AGHRP e AT gcg 99259
ttcaagpprpaeebdatit agt cacaag

ggcagt ggct gaagat caaggagcgggceagt gaact ct cct gaat ctt cgect g

cttcttcattctccttcgttt
SEQ IpNO:34 agaat aact gct gagt t gt gaacagt aaggt gt at gt gaggt gct cg

aaaacaaggt t t caggt gacg
rornaCGGHGAGARLARAAL t t ggacggggggt t cagt ggt ggcat t gt get at gacac

caat at aaccct cacaaaccc

ct t gggcaat aaat act agt gt aggaat gaaacat t ct gaat at ct t t aacaat
CTACCE gt Al BRI GO GEHAe

aagccgt aaagact ggat gt ccat ct cacacgaat t t at ggct at gggcaacac

at aat cct agt gcaat at gat
SEQIANGH3/yt t at t aagat gt gt cccaggcagggaccaagacaggt gaaccat gt t

gttacactctatttgtaacaa

gggaaagagagt ggacgccgacagcagcggact ccact ggt t gt ct ct aacac

Rever%%éﬁ@ﬁ%% aacggggct

ccacgccaat ggggcccat aaacaaagacaagt ggccactctttttttt gaaat
ceTTTt g aci-ggogpEacgegircagaacee@acacgccgecct gecggtttt ggact g

t aaaat aagggt gt aat aact t ggct gat t gt aaccccgct a

accact gcggt caaaccact t gcccacaaaaccact aat ggcaccccggggaat

SEQ IbavO gt aagt aggt gggcg

ccgccttcag

pRS5a-IgG



ggccaagat aggggcgcgat t gct gcgat ct ggaggacaaat t acacacactt g
cgcct gagcgccaagcacagg
WOQDesyisBTHgt cct cat at t cacgaggt cgct gagagcacggt ggg@raatPgeryeosso
cat gggt agcat at act accc
aaat at ct ggat agcat at gct at cct aaggt at at ct gggt agcat aggct at
cct aat ct at at ct gggt agc
at at gct at cct aat ct at at ct gggt agt at at gctat cctaatttatatctg
ggt agcat aggct at cct aat
ct at at ct gggt agcat at gct at cct aat ct at at ct gggt agt at at gct at
cct aat ct gt at ccgggt agc
at at gct at cct aat agagat t agggt agt at at gctat cctaatttatatctg
ggt agcat at act acccaaat

t cgac@%gt‘f &ﬂgag é‘agc%%?éa‘l%tt?gé:&tt@é‘éa%tg%@ctc%9%%95@&%29&&%288&%cgt caa

atct at at ct %g? a%[aa
teaocgEr i ot ATt at 6?@&%?95@&%%?8?%ﬁﬂ?&f?ﬁﬁ?&ﬁf%ﬁ%&f%ERH?@@tﬁ%fCCCCtt
gttaagratapegeyEeget ertoct egccgggtagtagtatatactatccagactaaccctaattcaatagea
tatgtab€d BQAPGat agaetat tuhaot Ligat et b 9YGea 86 b gedRAGE§d Rt ct cec

At g1t £1.990f Agtat At
eeccgeral cet aat oL gt At o ATt aT A per S Rt AR e
ggcag E%ﬁté;@@gi%ééggﬁcgaggﬁ; gadctctcctgaatcttcgectgecttcttcattctecttegttt

agctagr ypgdagtiget ar ot yIranht Yot gt at e s bgpgg gcTogabt aaggtgacg
cccech§giageb tt3ggetddalggEt tagt ggtggcattgtgectatgacaccaatataaccctcacaaacce

cttgggéééH%QQE%é%%&?é%ﬂ@%%%éé&%ﬁ@é46%98§§¥5§£Eéﬁé%%é%éé%ggééﬁééﬁS%B&%ggggac

aaat caat at t ctattgg
aagcc@&%ﬁﬁ?@8%&%%5@?%%ﬁ?§fET%ﬂFaﬁiﬁﬂFﬁéi%ﬂF@f%&ﬁfﬁﬁF%ﬁ%&??tﬁﬁf?@%&iﬂ?tatgat
actgggggta{tagWgg@a:[cggggg;ggaccaagacaggtgaaccatgttgttacactctatttgtaacaa
g9gga@add@at §aldggagdagti ddsaat agtoqjreaatdacgegalceaddagt t&alkgggget

ccacg@ggé:c%a%ggca:tagg%ataQ&Q’%agtggccactctttttttt aaattgg%%agggg%%gé:gcgcgtc

ttacataacttacggt aaat %QCCC%CCt ggct gaccgccc
agcccgg%ctatcgacéqﬁcga%(f lt@’&%g@ gtaaaatadgggtdtaataacttggctgattgtaacccecgceta
accactgeqtresraeagt gracgeraarayigatidceceatgggacaftacabd ggge ggpagt gggcy
ggccabgd talgae@aicaattdygE§aEt ggaggacaaattacacacact tgegectgagegeccaagcacagg

gttgtk&@&%@g£ taa(E@EQ@g%%9&@&%@59&98&&%%9%‘&89@&&%%&&ﬁ%@&&@a@%etaccc

gacq%gt aaat g CCC%CCI%%F

2aata BTt ALt ADY SORE G EE A G P PR PAET T GE SR AT iegaatase

atatggfWég@t@éﬁég@{t&gg%atatgctatcctaatttatatctgggtagcataggctatcctaat

ctatadtgipgad Geggédat ggeagasatecagi@ggeglaggat Ageggldot goadegggtage

atatgggag'_%ggggga%gagtgcta%[g&@a%%atatgctatcctaatttatatctgggtagcatatactacccaaat
cccattgacgt caat agt t té:jtt tt tg caccaaaat caacgtggcact ttcca

atctgg%taatgé?gagti S?tace{%ggg%%&at gggt gqcatatgctatcctaat datatctgggtagcatag
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{ at agaat aacat ccactttgcctttctct ccacaggtggt ccact cccagtgct cC
caccg%%c&cg%c téa%%%q(?tgf%%tgaggttctggaccgaccggc gdgttctceccggga cgtggagga
cgact peaseae e B POT R BAC ATRACCE T TR EALFOC L e gt YyOrt etaggIgacaa
caccct@rgegidtgt a9gg06t@reeggacgagectgtacgeccgagtggtcggaggtegtgteccacgaactt
cegggdldcee 8t ge SAHIEL LY EHRYYRGL IS 9B bHTISHHEGLARCYCAAYE cgacce
ggccg Cct tatcgt%(:ggétctgcg%gc%gg caggactgacacgtgctacgagatt t cgccgce
L EE e A AAC e hha g At A A B TP R CeR g Gert gEqacacee
cttct%ttqjtaewég@%qtgpgwtggftttccgggacgccggctggatgatcctccagcgcggggatctcat
gctggadggtoaeg et ggeggoitgaacd titgaapa g gtaedoagttaas td gugesege tcacaaa
tttca%gg$§gg£€@@9:ggé:§l@gg§-ttctagttgtggtttgtccaaactcatcaatgtatcttatcatgt

ctgaattttgcattaatgaatcggccaacgcgecggggagaggcggtttgegtattgggegetecttecegettectce



gt t caaggact t ccct gat gt get
act gcccaact actt cacct gccgeccgecgeccgcat ccgggaccgcaaggc
wocoesysatgt gt t t gt ggacgagggccacacggt gcagt t t gt gt @CTEPIETH98S0

t ggcgacccgecgeccgcecat cct ct ggect ct caccccgaaagcacctggtctc

agccaagagcaat gggcggcet cacagt ct ggect gat ggeac

gct ggaggt gcgcet acgcccaggt acaggacaacggcacgt acct gt gcat cgce

ggccaacgcgggcggcaacga

ct ccat gcccgcccacct gecat gt gcgcagct act cgcccgact ggccccat ca

gcccaacaagaccttcgettt cat

ct ccaaccagccgggcgagggagaggccaacagcacccgcgecact gt gect tt

cccctt cgacat caagac
gctecacciagaggtdeigtdoeagygice gagrbefdgt gacaraast waaagaiggeedracggtt

atcca@ggﬁtg:gs'&ﬁgqQg&jcﬁeegatagaacatgtgagcaaaaggccagcaaaaggccaggaaccgtaaaaa
g (% tcagtcttcctcttccccccaaaacccaaggacaccct cat
ggccgcg%%: gg aggtﬁ%ﬁ Sa%?tccgcccccctgacgagcatcacaa aatcgacgctcaagtcagag
gtggcéamgg‘f@@?@@QW&E@?@&Q@M@@E@QZ&G‘G@S@&QQ‘F‘l‘?&&gt‘11‘19&3.8'!‘g3tgttcc
gaccdiaagtggangg et Ggagedcctttctcecttcgggaagegtggegetttctcaatgetcacgetg

taggtggé‘éé%E9&4@%@9?&9@%@%&;@‘%99@99&%&8‘&M@SQ%%QE%QQLQ&C%CW
L T e

tggta@@qq@@ém@é@m@gagwaggcggtgctacagagttcttgaagtggtggcctaactacggcta
cactagasatedCoadageradscideafgieeegadadceataggd Haasgee hgeyctettyg

atccggggaﬁatcggggﬁgggwgg t gtttttttgtttgcaagcagcag{attacgcgcagaaaaaaagg
acca % CCt acct %gt caaagq CttCtat cccagcgacat
atctcsﬁ%a%g b(éct% a 655 ta%gg gtctgacgctcadtggaacgaaaactcacgttaagggatttt
gotcatgripthgerrggasrartahttaciagiicehtyeet clorghgelagyatt ttegaeapg ctaaag
tatatatgoithedidaghedtrpagédccaatgecttaatcagtgaggcacctatctcagegatetgtctatt

tcgt thE &3¢ Q&J&Q@@@a@ﬂ%%@&%%@g GQEQ:QQ Q&‘:&%%&&Jg%tg‘é@! ag:%ta ggtggtgccccag

C ct C

e e R S R SEL S U E IS FEPELE I P RREEE
cgagcg@eg@ggt:w@g‘gm‘ét:a:g:cgcctccatccagtctattaattgttgccgggaagctagagtaag
tagttagggoecgithhaaapoegatgaycagest agastgigacteisagt tgeeagnegtttgg
tatgg@E@JagEEQ}&EQ&&&%&:@Q&%atcaaggcgagttacatgatcccccatgttgtgcaaaaaagcggt
¢ gtt%C Ctt aaggtt %ccact cccact gt cctttcctaataa

agctf ccg ?%a gttggccgcagtg tatcactcatggttatggcagcact
gcata?%ﬁﬁiﬁéf%ﬂ}§F@??ﬁfFFET%ﬂ??6?iﬁ?@@ﬁﬁﬁ%ﬁ@@@ﬁ%ﬁ@@tﬂﬁﬂﬁeS%Qﬁ?§9@@ﬁﬁ§attCtg

agaatggagegattPggaagmoani@gttgcccggegtcaatacgggataataccgegecacatagcagaac

tttaagmet@&&%%%&@ﬁfags&%g9%%&&4&9@%&&%99&&%9@@@;%99@&%tccag
CLC a

Fe T SARUC At QLA P EA P A AL RS P gPaa g acoes
aacag@g@gég%@aw@@emaataagggcgacacggaaatgttgaatactcatactcttcctttt
tcaatgttaitycaammgCatgeabgittaat jlageagoaagtaicagi tocogecfat aetjadaaataa

acaaaC&o6 M &G JeLLEt 88&dGaaaagtgccacctgacgtega
cgoceagt teegeceat f ot cegeoceat ggetgact aattttttttatttatg
cagaggccgaggccgect ct g
SEQ IDNGigRgct at t ccagaagt agt gaggaggct ttttt ggaggect aggetttt
gcaaaaagct cccgggaget t
gt at at ccat ttt cggat ct gat cagcacgt gt t gacaat t aat cat cggcat a
Iglea@dmhal DGYE at ARRAEOAIRASa
cgacaaggt gaggaact aaaccat ggccaagt t gaccagt gccgt t ccggt get

caccgcgcgcgacgt cgcc
eus e VR L g A G A L PR P ER TG AEPT S B gacet o=
tcaga@w§ptm@é@@qa§pggﬁetaggggaccctcaagagggcattagcaatagtgtttataaggccccctt
gttaaggAGgacGhgaethgldtateqntgquitacaggaacagyhygigeeggataaatagea
tatgt@&Q@Qg%QS&Q&QQQ&&Q&QEgaattagggttagtaaaagg tcctaaggaacagcgatatctccc
accccgthgcg CCt atgtgg%g%t%tcgg gcg%gaggg%ggccga%agg gt% ggacc%ggtttagtcacaag
99@9%%&6@3@«%9@&@@%%9@@@%@3@%@@@?@b@gge@fgfgagwctt@@émtg@géméétcgttt

agctagig@e gogtaagt gugt ggaehtagtaaggtgtatgtgaggtgectcgaaaacaaggt ttcaggtgacy



cgt ggccgaggagcaggact gacacgt gct acgagatttcgattccaccgccgc
cttctatgaaaggttgggctt
WOQgepasBT3gt t t t ccgggacgccggct ggat gat cct ccagcgc g@gyatreeosanIsso
gctggagttcttcgcccaccc
caacttgtttattgcagcttataatggtt ggaaat aaagcaat agcat cacaaa
tttcacaaat aaagcattttt
ttcactgcattctagttgtggtttgtccaaactcatcaatgtatcttatcatgt
ctgaattttgcattaat gaat
cggccaacgcgcggggagaggcggttt gcgt att gggcgctcttccgcecttcctc
gct cact gact cgctgcgctc
ggt cgtt cggct gcggcgagcecggt at cagct cact caaaggcggt aat acggt t
cccccay&racagaaiggaggigat &dcagtggtggcattgtgectatgacaccaatataaccctcacaaacce

ct tggﬁg%%gg Q?%&%t@g@%a%:gtgt ; %@?&%‘EBQ&%@@@@&%SQ&&;@@QG&&%Q@& ggggac
=s0ecb S g A YR P b A A R e AR oot

actggggfgtgaé:@amégt&wggg@qgggaccaagacaggtgaaccatgttgttacactctatttgtaacaa
ggggaab@aagayeoaggelvthgarect ggaagaitgt et aghgegaice£4dagt b4 ggggcet
ccacgg@&aﬁ:%tgggé&gg59&'%99?:;c,aaagtggccactcttttttttgaaattgtggagtgggg cacgcgtc
cctgtccgectttctccceft C%% aa Cgtag CgCt ttctcaat gCt cacgc? g
agcch%%%[cgi:%glcccgé?cf%éf&ci;ggx tadaata g%g gtaataacttggCtgattgtfaaccccgcecta
accacgRIayte TP E ERFE R GRAFEr gt Yeg tergaacersgoegtaccageregataayt gggcy
ggccabiHLgeeddaie cOgitaagd ritggi alabgagitacantacgtd Argagargacddgcacagg
gttgt@&&Q@E@géag:gEgtggcd%gggéé\ttggg£?§%?€%¥;£@£§c@g@9&catgg tagcatatactaccc
aggt at gt aggcggt gct acagag tc aagttggt ggCCt aac ac%gct a
aaatag%%g?ggéggcgaégg%%’tgagg{:{,@ad:c atatctggdtagtatagglltatcctaatctatatctgggtagce
atatgrgatereycttet gedtgaatratage twdet taggabadagatiqog gt erjepattaycctaat
ctataﬁ&tﬁjgggé)@&a@ﬂ@nﬂﬁ(taﬁﬁegﬂctatatctgggtagtatatgctatcctaatctgtatccgggtagc

seat L ALRGSOOLAGLLLLLL 01t O6AAUE A0SR APEALA09ARRIA ccnnat
at ct caagaagat cctt at
=t LT G PO e E S ARa ARREAE CaR LB e T pocatas

gctatg@qa@ﬁgw@épfgﬂg@gag@_@ggctatcctaatctatatctgggtagtatatgctatcctaatttat
atctgg@iagth capet agaitaet ttdtaaat Jgaaapat-gaaght bt tadtcandtet gagqgtatat
gctatE@Ga%t:éﬁél%gt:%ta%Qgga(t\:gctatcctcatgcatatacagtcagcatatgatacccagtagtag
tg%cagt { a% aat %C { aat cagt %aggcacct at ct ca&c%at ct %t ctatt
agtgg%c(btgfzc%ftc((::cgf%cgat f'aé%%rig&ca ctTcfaagggggcgtgaattttcgectgcttgtecttttectg
catgcggrtet Eertte ft Hraght arcratgat Aeggagoget eevdaretgtetamgtattag
ccattygahggaaitgatiacegcgagiatgtacatttatattggectcatgtccaatatgaccgecatgttygg
cattg&CGREGHGFELATCL LA LL Al GRGLRARL AAAGEAARGIBCLAFRAAH]G ttccge
gttacg aa%f.?aca %ggatﬁ%%'é:g(:tc%% ctga cgcaacgaccceccqgcec, a aataatgac
AHCL L L atocgeerocar ttagl eroart a1 Gc e el aag Lt K dhtasgataacy
tatgtfﬁpf@@@@a@fq@é?g@qqqtttccattgacgtcaatgggtggagtatttacggtaaactgcccac
ttggcgpgeatCigt gtdtgecatdgebaoaggecaia gt gpicgt cangetggaagt §da@ggcctygyg
cattat flBIGLdGaLL LAYGEESRGt ttectact tggeagtacatctacgtattagtcategetattace
acaot 4iGEGAARIRLCORGNCAON L 801 981 CEREEAL YL ALU535AAR80 M L ovccac
cccat iCE gt gaeRA A gt HUgeERAgr Yt A e3Pt At YRPR At Yo hRRt@eEccegee
ccgttgoataatttogticddtagtigiteabcggtgggaggtctatataagcagagetegtttagtgaaccgtcag
atcgc&%@@&&&ﬁk@@%&:@@g&tittt@_E}Q@C&@@g%gwaﬁggmgg@c@ag@&%&tggggccgg
gaacga%%a%g tagt ac‘:: %gggcg:%%% ccaagaqtgacgtaagtaccgcctatagagtctat cccacc
Yagtt gt et gCecggcytcaatacyygardat’acgchccac it igeaysqe
cccttQqcttéta%tat@p@@qqugeﬁqaggtaatacataaccttatgtatcatacacatacgatttaggtgacac
tatag@a@aacgideett Cgggycgaaaacichgaaggat ciccaggyehgt t gagajagagtgccge
caccatdaG8 HRRCELRGE &I PEgt tgetgetgetgtgget tacaggtacgegt tgtacgggetgeee
gcccc%c;%%gg‘%ggt%ggctécgc}ac:tézga Ca%gEé&%@%&é&%@&%%%%%gtctg%E999% 8138 gagqq

catccotas g aRFyg AR A bR GAL AT aSRRG B G SEI AL hEt WOE ERttot gagtatt
ccggch@ggtgﬁctggttWgt;astatcpggcagcagcccacgtgcgccacgcccgagtttgtccagggcaagga

gttcaddeagdg@idcabd QitgteadigRreeHIrb atrhattJ@aat HRtt i adragar8§caaggc
ccagca%%%g?gt%ggg%éagggg&%ggggtgcagtttgtgtgccgggccgatggcgacccgccgcccgccat



atttccccgaaaagt gccacctgacgtcga SEQ I D NO 39 Fab
Expressi on Vector pMORPH(r) X9 H CTAGATAACG AGGGCAAAAA
WOAIBASSRACGA CAGCTATCGC GATTGCAGIG GCACTGCCTG GCTHRADTA®SS0

CGTAGCGCAG GCCGATATCG TGCTGACCCA GCCGCCTTCA GIGAGTGECG
CACCAGGTCA GCGTGIGACC ATCTCGTGEFA GCGGCAGCAG CAGCAACATT
GGTAATAATT ATGTGICTTG GTACCAGCAG TTGCCCGGGA CGGCGCCGAA
ACTTCTGATT TCTCGTAATT CTAAGCGICC CTCAGGCGTG CCGGATCGIT
TTAGCGGATC CAAAAGCGEC ACCAGCGCGA GCCTTGCGAT TACGGECCTG
CAAAGCGAAG ACGAAGCGCGA TTATTATTGC TCTACTTATG ATACTTTTTC
TATTGTGITT GGCGGCGGECA CGAAGITAAC CGTTCTTGEC CAGCCGAAAG
CCGCACCGAG TGTGACCCTG TTTCCGCCGA GCAGCGAAGA ATTGCAGECG

cct ctBACAARGEES GRE] (AaEEd 63 SECA G EASEIGAES dgkchAd €2 LEHKAGCEDgat ggeac

o TG TG AT SR Gt e

CteCoE FHETETEA O AR ST SREITS CACHEANTSF ACABCReR LA coct e
catcmwmwm@mq@w@mmgmmvthMcaagac
cctcgGEEKB%E@@(KEa@EQIKEEQG£¥¥dE@@é¥¥EA@$V%é§E¥V¥%6££%¥EcG@@HHKEE@ZB%tgaact
cctgg%%ﬁ%tm{%—ccgg—%%ggg ?%%%tgaggt

caca BT "CATTRECEER CATHCEETER éﬁiﬁ&?ﬂi\%a‘?@ﬂwwaggt
gcat aF T TEEATTE 2CCNT PTG T EEGOET GG A CTCGRGT B0 t TERICEF I cgt cct
gcacc@&&%BEEEEIEEaé@§¥¥¥3§€£¥3oéIé%gaaé&aH%tEEXZESEEﬁ%EEtGEEE&%Aé&%EEcgagaa

J A
T
c209 PR T CACT PrEAT T CA ACACE T G REEE A 952
t999CEITOAGIGTE 2CATRRAACET ICCAINEgETG R I T T GREETHRET cTORGACC GG cagcaa

gct caPARAGaAL o g EHIggchbva Jghl AL EE Gt EX Bt idat § JARAGAItA gcacaa
ccacth%té%%gWg@%%ctctag

agggccegtttaaacccgctgatcagectcgactgtgecttcectagttgeccagecatctgttgtttgecectecece
cgtgccttccttgaccctggaaggtgeccactceccactgtecctttecctaataaaatgaggaaattgcatcgeattg
tctgagtaggtgtcattctattctggggggtggggtggggcaggacagcaagggggaggattgggaagacaatag
caggcatgctggggatgcggtgggctctatggettctgaggcggaaagaaccagctagctcecgatcgaggcaggea
gaagtatgcaaagcatgcatctcaattagtcagcaaccaggtgtggaaagtccccaggctccccagcaggcagaa
gtatgcaaagcatgcatctcaattagtcagcaaccatagtcccgecccectaactecgeccatceccgeccectaacte
cgcccagttececgeccattctccgecccatggetgactaattttttttatttatgecagaggeccgaggecgectetg
cctctgagectattccagaagtagtgaggaggcttttttggaggectaggecttttgcaaaaagctcecccgggagett
gtatatccattttcggatctgatcagcacgtgttgacaattaatcatcggcatagtatatcggcatagtataata
cgacaaggtgaggaactaaaccatggccaagttgaccagtgccgttecggtgectcaccgegegecgacgtcgeegg
agcggtcgagttctggaccgaccggctcecgggttctcececcgggacttecgtggaggacgacttcecgecggtgtggtecg
ggacgacgtgaccctgttcatcagcgecggteccaggaccaggtggtgeccggacaacaccctggectgggtgtgggt
gcgcggcectggacgagctgtacgeccgagtggtcggaggtegtgtccacgaactteccgggacgectceccgggecgge
catgaccgagatcggcgagcagccgtgggggcegggagttegecctgegegaccecggecggcaactgegtgceactt
cgtggccgaggagcaggactgacacgtgctacgagatttcgattccaccgecgecttctatgaaaggttgggett
cggaatcgttttccgggacgceggctggatgatcectccagegecggggatctcatgectggagttcecttegeccaccece
caacttgtttattgcagcttataatggttacaaataaagcaatagcatcacaaatttcacaaataaagcattttt
ttcactgcattctagttgtggtttgtccaaactcatcaatgtatcttatcatgtctgaattttgcattaatgaat
cggccaacgcgcggggagaggceggtttgegtattgggegetettecgettectegetcactgactegectgegetce
ggtcgttcggctgeggegageggtatcagectcactcaaaggeggtaatacggttatccacagaatcaggggataa
cgcaggaaagaacatgtgagcaaaaggccagcaaaaggccaggaaccgtaaaaaggccgegttgectggegttttt
ccataggctccegececccectgacgagcatcacaaaaatcgacgectcaagtcagaggtggcgaaacccgacaggact
ataaagataccaggcgtttcccecctggaagectccctegtgegectcetectgttecgaccctgecgettaccggata
cctgtecgectttcecteccecttecgggaagegtggegetttetcaatgetcacgetgtaggtatetcagtteggtgta
ggtcgttcgctccaagectgggectgtgtgcacgaacccecegttcageccgaccgetgegecttatecggtaacta



GAGCAGCAGC
CGAGCAACAC
CATARBUT@LYS80

GCAGCGGECCT GTATAGCCTG AGCAGCGITG TGACCGTGCC
TTAGGCACTC AGACCTATAT TTGCAACGTG AACCATAAAC
WORHMRAGTGBEAT AAAAAAGTGG AACCGAAAAG CGAATTCGAG
TCTCTGAGGA GGATCTGAAC GGECGECGECCGC ACCATCATCA CCATCACTGA
TAAGCTTGAC CTGTGAAGIG AAAAAT CAGATTGIGC GACATTTTTT
TTGITCTGCCG TTTAATTAAA GECCEECCTG CEEEEEEETG
TACATGAAAT TGTAAACGIT AATATTTTGI TAAAATTCGC GITAAATTTT
TGTTAAATCA GCTCATTTTT TAACCAATAG GCCGAAATCG GCAAAATCCC
TTATAAATCA AAAGAATAGA CCGAGATAGG GITGAGIGIT GITCCAGITT
GGAACAAGAG TCCACTATTA AAGAACGTGG ACTCCAACGT CAAAGGGECGA
AAAACCGTCT ATCAGGECGA TGGCCCACTA CGAGAACCAT CACCCTAATC

tcgto%ééﬂEEEEgg&EdaﬁfﬁgaaéﬁfﬁéQEEEIEBGAE&KEgéﬁaa&%égﬁzﬂagﬁ@&ggaﬁéf%ﬁﬁcagagc
e e
ot T OAC T CRLCT AR CEACACALCIBEISLLLT ocaacaaacaasceaccse
t 99t agATEOGCOGTTACATRCEST OFaAAEGACTYCAGT GRRFAGYR tCOCEEHABE@ G ct ttgat
cttttGEXKEBGEHHV§aﬁ@ﬁfﬁgasaézso@é@%¥3@6@%¥3tGEﬁBEEGIE%EEtGE%EE@éEIXEEaaaaag

T
e G e T
£92Ca AT RISAEE ACH AT 2 TETP FTCHC EACT CACACE T AAEARF taceta
act ccGAJIMECIAR LEACEEEET &I IBETTACACHA t TTIICCACTAA CODGEFEERGIcgaga

cccacdgd€Xabbd&kie CEAHEACK Ko APMEECE] ob gE ddaA Bk ddga d €A% dgt cct gc

aacttwat%@%tgﬁ%ﬁ%g% %%t%tagttt

gcgcageRAPETESE Eyeppctecag
ttCCC@?@H@N???W§§gAﬁtK?ﬁFTQﬁfpG@ﬁ¢3¥g@iﬁlgqa@Fﬁﬁ@@@ﬂ@fﬁ@gGyﬂgﬁ@ﬁﬁﬁfﬁﬁtCCgat
cgt t gEeXZab§ XL t §AI ESITH §3A aAE FtGAT JS8t a R ehGALA R a TdaATEEGAGE gt cat

gcgacc

AT T TR R AT GG, AT G CAe CA

09 R T T E AT A AT PACT ST TR TCBEIGT - TGS EAAEE 099

aaaacgCrCaggkgaaaactctcaaggatcttaccgetgttgagatccagttcgatgtaacccactegtge
acccaactgatcttcagcatcttttactttcaccagcgtttctgggtgagcaaaaacaggaaggcaaaatgecge

gccat

aaaaaagggaataagggcgacacggaaatgttgaatactcatactcttcctttttcaatattattgaagcattta
tcagggttattgtctcatgagcggatacatatttgaatgtatttagaaaaataaacaaataggggttccgcegceac

atttccccgaaaagtgccacctgacgtcga

SEQID NO: 39

Fab Expression Vector pMORPH®X9 MH

CTAGATAACG
GCACTGGCTG
GCCGCCTTCA
GCGGCAGCAG
TTGCCCGGGA
CTCAGGCGTG
GCCTTGCGAT
TCTACTTATG
CGTTCTTGGC
GCAGCGAAGA

AGGGCAAAAA
GTTTCGCTAC
GTGAGTGGCG
CAGCAACATT
CGGCGCCGAA
CCGGATCGTT
TACGGGCCTG
ATACTTTTTC
CAGCCGAAAG
ATTGCAGGCG

ATGAAAAAGA
CGTAGCGCAG
CACCAGGTCA
GGTAATAATT
ACTTCTGATT
TTAGCGGATC
CAAAGCGAAG
TATTGTGTTT
CCGCACCGAG
AACAAAGCGA

CAGCTATCGC
GCCGATATCG
GCGTGTGACC
ATGTGTCTTG
TCTCGTAATT
CAAAAGCGGC
ACGAAGCGGA
GGCGGCGGCA
TGTGACGCTG
CCCTGGTGTG

GATTGCAGTG
TGCTGACCCA
ATCTCGTGTA
GTACCAGCAG
CTAAGCGTCC
ACCAGCGCGA
TTATTATTGC
CGAAGTTAAC
TTTCCGCCGA
CCTGATTAGC



ATAACGCCGG AACATTAGIG CAGGCACCTT CCACAGCAAT AGCATCCTGG
TCATCCAGCG GATAGITAAT AATCAGCCCA CTGACACGIT GCGCCGAGAAG
WOAWNBGBR&GBACC GCCGCCTTTAC AGGCTTCGAC GCCCCTTCGI PCTAPRIMNTOM®SS0
ACACGACCAC GCTGGCACCC AGITGATCGG CGCGAGATTT AATCGCCECG
ACAATTTGCG ACGGCCCGIG CA CTGGAGGTGG CAACGCCAAT
CAGCAACGAC TGITTGCCCG CCAGIT G TGCCACGCGG TTAGGAATGT
AATTCAGCTC CGCCATCGCC GCTTCCACTT TTTCCCGCGT TTTCGCAGAA
ACGTGGECTGG CCTGGTTCAC CACGCGGGAA ACGGTCTGAT AAGAGACACC
GGCATACTCT GCGACATCGI ATAACGTITAC TGGITTCACA TTCACCACCC
TGAATTGACT CTCTTCCGGEG CGCTATCATG CCATACCGCG AAAGGTTTTG
CGCCATTCGA TGCTAGCCAT GIGAGCAAAA GGCCAGCAAA AGGCCAGGAA
GACTOSTEAGAAAGCHEORRST EAE ALREETET THE AGRATARBGHE QORRREECTG
ACGAGCATCA CAAAAATCGA CGCTCAAGIC AGAGGTGECG AAACCCGACA
COTCAARBEAT RRACERPACAAGEACEPFRESOEET CEARABH AN AREEASIECTC
AGTAEQEEGET COE ATHEORGK AdAGRIAT A TRI SORERC A GFEECTT
CGGGAAGCGT GGCCCTTTCT CATAGCTCAC CCTGTAGGTA TCTCAGITCG
CACRAGRBFACCRCAGT TCECECRCERE CBCREAEC AR GERBCAEGAAIG TGGAAAA

e e e e

TGAABABHATTABC TABAGCAACTEGERGTAGGIAC CRATHAUTAGAS CARTIXTAAGT
R N R TACLTT (e ARACA CE T AT KT Roooe

ACCGEBAABBAAACCCAGBGCTGEHACGIGEHEGHRT TTTTHGRT BAT AGAEIRACAGA

scon i R AR B BRI S B e i ag

CAG
CTCGAGTHFACCAGGGAGETATT TAA TGBHCAICAST AASTTGGCCRIA MG TAC

GG AT P RREEC AT R AR A ACK ARG K RAEA G

GCG
ACCAGCATBACCACGCARCTGGEECATGCCBGAT AAT CAGRRGECTAT GEGTGHANACG

SR ARTTGLOTAL ATICRT AR T LARAT AR AT A

AGGCACCCTG
TTCCGCTGGC
GGCTGCCTGG
CAGCGGGGCG
GCAGCGGCCT
TTAGGCACTC
CAAAGTGGAT
TCTCTGAGGA
TAAGCTTGAC
TTGTCTGCCG
TACATGAAAT
TGTTAAATCA
TTATAAATCA
GGAACAAGAG
AAAACCGTCT
AAGTTTTTTG
GGAGCCCCCG
AAGGAAGGGA
AGCGGTCACG

GTGACGGTTA
TCCGAGCAGC
TTAAAGATTA
CTGACCAGCG
GTATAGCCTG
AGACCTATAT
AAAAAAGTGG
GGATCTGAAC
CTGTGAAGTG
TTTAATTAAA
TGTAAACGTT
GCTCATTTTT
AAAGAATAGA
TCCACTATTA
ATCAGGGCGA
GGGTCGAGGT
ATTTAGAGCT
AGAAAGCGAA
CTGCGCGTAA

GCTCAGCGTC
AAAAGCACCA
TTTCCCGGAA
GCGTGCATAC
AGCAGCGTTG
TTGCAACGTG
AACCGAAAAG
GGCGCGCCGC
AAAAATGGCG
GGGGGGGGGG
AATATTTTGT
TAACCAATAG
CCGAGATAGG
AAGAACGTGG
TGGCCCACTA
GCCGTAAAGC
TGACGGGGAA
AGGAGCGGGC
CCACCACACC

GACCAAAGGT
GCGGCGGCAC
CCAGTCACCG
CTTTCCGGCG
TGACCGTGCC
AACCATAAAC
CGAATTCGAG
ACCATCATCA
CAGATTGTGC
GGCCGGCCTG
TAAAATTCGC
GCCGAAATCG
GTTGAGTGTT
ACTCCAACGT
CGAGAACCAT
ACTAAATCGG
AGCCGGCGAA
GCTAGGGCGC
CGCCGCGCTT

CCAAGCGTGT
GGCTGCCCTG
TGAGCTGGAA
GTGCTGCAAA
GAGCAGCAGC
CGAGCAACAC
CAGAAGCTGA
CCATCACTGA
GACATTTTTT
GGGGGGGGTG
GTTAAATTTT
GCAAAATCCC
GTTCCAGTTT
CAAAGGGCGA
CACCCTAATC
AACCCTAAAG
CGTGGCGAGA
TGGCAAGTGT
AATGCGCCGC



GGATTGGCTG AGACGAAAAA CATATTCTCA ATAAACCCTT TAGGGAAATA
GGCCAGGTTT TCACCGTAAC ACGCCACATC TTGCGAATAT ATGTGTAGAA

WOAGRBBEBGAA ATCGTCGTGG TATTCACTCC AGAGCGATGA AGAGBIITOA9SS0
GTTTGCTCAT GGAAAACGGT GTAACAAGGG TGAACACTAT CCCATATCAC
CAGCTCACCG TCTTTCATTG CCATA CTCCGGGTGA GCATTCATCA
GGCGGGCAAG AATGTGAATA AA T AAAACTTGIG CTTATTTTTC
TTTACGGTCT TTAAAAAGGC CGTAATATCC AGCTGAACGG TCTGGTTATA
GGTACATTGA GCAACTGACT GAAATGCCTC AAAATGTTCT TTACGATGCC
ATTGGGATAT ATCAACGGTG GTATATCCAG TGATTTTTTT CTCCATTTTA
GCTTCCTTAG CTCCTGAAAA TCTCGATAAC TCAAAAAATA CGCCCGGTAG
TGATCTTATT TCATTATGGT GAAAGTTGGA ACCTCACCCG ACGTCTAATG
TACAGGAGETAGT G CRAGECAT AT C3OAGERCAEE AL AGFc @I EETA CCG
GCTCGTATGT TGTGTGGAAT. TGTGAGCGGA TAACAATTTC ACACAGGAAA

AGTGEREEPATBRAPEATARTT ASS ALFEF ISEASPBARE Ca F T IR TCGG
GTAGEKZQ’C@%S reecdeciaT pMaRddoc _Art errtdCAC#@ R GeTGCA

GAATCTGCT TAGGGITAGG CGITTTGOGC TGCTTCGCGA TGTACGGGCC
TCAGK%E?A@@@%?@&@A?%%&%@WTE@%@TWW@M
AGGG‘T’é@W@e TTTACRECARY @%@%ﬁ%&m *ddAepd AAC
TGGCCCGCCT  GGCT CCC ‘COGCCCATTG
CACC&@@T@&A@MW@EGWA@WWWWC@
CCAGFA@é@@F SARATECPEFCAP | Y EEIMECP A MG B e e AT AKEASTAC
ATCAAGTGTA TCATATGCCA AGTACGCCCC CTATTGACGT CAATGACGGT
GAGCRARTCECCCETAETGECATTA TECCECAGRAC GATAACET TAG GBEERETT TCC
T T TGC

S A AR 3T AT R Pk R o0on

CGTTEHTBBAACRCCRECACBCCAT GERACGRCALT CEBGAGTIT AL CATIIIGIACCA

G B TR A Ca AR TR T AT MG AT e

TATCGGETEAAEBTATGAGAACCCGAG THECRTACTESACHEEARCCGARRGCCAGAC

GCAGACGCGC
TGGTGGCCCA
ATGGGAGAAA
ATARACGCCGG
TCATCCAGCG
ATTGTGCACC
ACACGACCAC
ACAATTTGCG
CAGCAACGAC
AATTCAGCTC
ACGTGGCTGG
GGCATACTCT
TGAATTGACT
CGCCATTCGA
CCGTAAAAAG
ACGAGCATCA
GGACTATAAA
TCCTGTTCCG
CGGGAAGCGT
GTGTAGGTCG

CGAGACAGAA
ATGCGACCAG
ATAATACTGT
AACATTAGTG
GATAGTTAAT
GCCGCTTTAC
GCTGGCACCC
ACGGCGCGTG
TGTTTGCCCG
CGCCATCGCC
CCTGGTTCAC
GCGACATCGT
CTCTTCCGGG
TGCTAGCCAT
GCCGCGTTGC
CAAAAATCGA
GATACCAGGC
ACCCTGCCGC
GGCGCTTTCT
TTCGCTCCAA

CTTAATGGGC
ATGCTCCACG
TGATGGGTGT
CAGGCAGCTT
AATCAGCCCA
AGGCTTCGAC
AGTTGATCGG
CAGGGCCAGA
CCAGTTGTTG
GCTTCCACTT
CACGCGGGAA
ATAACGTTAC
CGCTATCATG
GTGAGCAAAA
TGGCGTTTTT
CGCTCAAGTC
GTTTCCCCCT
TTACCGGATA
CATAGCTCAC
GCTGGGCTGT

CAGCTAACAG
CCCAGTCGCG
CTGGTCAGAG
CCACAGCAAT
CTGACACGTT
GCCGCTTCGT
CGCGAGATTT
CTGGAGGTGG
TGCCACGCGG
TTTCCCGCGT
ACGGTCTGAT
TGGTTTCACA
CCATACCGCG
GGCCAGCAAA
CCATAGGCTC
AGAGGTGGCG
GGAAGCTCCC
CCTGTCCGCC
GCTGTAGGTA
GTGCACGAAC

CGCGATTTGC
TACCGTCCTC
ACATCAAGAA
AGCATCCTGG
GCGCGAGAAG
TCTACCATCG
AATCGCCGCG
CAACGCCAAT
TTAGGAATGT
TTTCGCAGAA
AAGAGACACC
TTCACCACCC
AAAGGTTTTG
AGGCCAGGAA
CGCCCCCCTG
AAACCCGACA
TCGTGCGCTC
TTTCTCCCTT
TCTCAGTTCG
CCCCCGTTCA



TTAATACGAC TCACTATAGG GAGACCCAAG CTGCECTAGCG CCACCATGAA
ACACCTGTGG TTCTTCCTCC TGCTGGTGEC AGCTCCCAGA TGGGTCCTGT
WOQOBABREBEGA ATTGCAACAG TCTGGTCCGG GCCTGGTGAA ARCTEHAAITAAIS30
ACCCTGAGCC TGACCTGIGC GATTTCCGGA GATAGCGTGA GCGATAATTC
TGCTCCTTGG TCTTGGATTC GCCAGT TGGEECGTGEC CTCGAGIGEC
TGGGECCTTAT CTATCTTCGI AGCAAGT ATAACGATTA TGCGGTGAGC
GIGAAAAGCC GGATTACCAT CAACCCGGAT ACTTCGAAAA ACCAGITTAG
CCTGCAACTG AACAGCGTGA CCCCGCGAAGA TACGGCCGIG TATTATTGCG
CGCGTACTGG TCGTGCTGAT GAGITTGATG TTTGGEGEGECCA AGGCACCCTG
GIGACGGITA GCTCAGCTTC CACCAAGGGA CCATCCGTICT TCCCCCTGEC
GCCCTGCTCC AGGAGCACCT CCGAGAGCAC AGCCECCCTG GECTECCTEG
GCCCERAAGOATEA CCTTARIORR (I QR TG TEAGRO00C
CCAGCG_GCGIGCACAC CITCCCGECT GICCTACAGI CCTCAGGACT
TR AR e R Gk Rk ET G R A SR A
AGAGACACTTARAC GTOCAACITER 1R HEAEAAGE NG C
GAGAGITG AGITCCAAATA TGGICCCCCA TGCCCATCAT GCCCAGCACC
CTACH B P A COPGAACCAT TAAGTERT BT (PR IS FONSRACS
CACTARACTET BT ARATRERORA AGREETINAG HACBECOTTachn
GGACGT GAGCCAGG AAGACCCCGA GGTCCAGTITC AACTGGTACG
ACCG¢@@@T@@@@GG@@@@@TWTWWWA@
A e R T e TR T
CTGECTGAAC GGCCAAGGAGT ACAAGT C AAA
CTCA@@@@FC@GM@G@@QMN@@TWWW@G

G R AR B PR P BT A oA (GRATIOCCD

GCCATTCAGT GGLAGTAGTAAT GGG ACATCEECAGA GRBAATTAGAR GRAIZIATCCT

AR A RS GRS ROSRA PO R AT TRESHATC

CTTGATGAGECT CTGEEACAACEAC THRCABACAGA GAGABCGT GRGAUGIHAZT CTG

T SRR AR CERREET THA MR rECARRT oA GRERHETTC

GGATTGGCTG
GGCCAGGTTT
ACTGCCGGAA
GTTTGCTCAT
CAGCTCACCG
GGCGGGCAAG
TTTACGGTCT
GGTACATTGA
ATTGGGATAT
GCTTCCTTAG
TGATCTTATT
TGAGTTAGCT
GCTCGTATGT
CAGCTATGAC

SEQID NO: 40

AGACGAAAAA
TCACCGTAAC
ATCGTCGTGG
GGAAAACGGT
TCTTTCATTG
AATGTGAATA
TTAAAAAGGC
GCAACTGACT
ATCAACGGTG
CTCCTGAAAA
TCATTATGGT
CACTCATTAG
TGTGTGGAAT
CATGATTACG

CATATTCTCA
ACGCCACATC
TATTCACTCC
GTAACAAGGG
CCATACGGAA
AAGGCCGGAT
CGTAATATCC
GAAATGCCTC
GTATATCCAG
TCTCGATAAC
GAAAGTTGGA
GCACCCCAGG
TGTGAGCGGA
AATTT

IgG4 Expression Vector pMORPH® h Igy4

ATAAACCCTT
TTGCGAATAT
AGAGCGATGA
TGAACACTAT
CTCCGGGTGA
AAAACTTGTG
AGCTGAACGG
AAAATGTTCT
TGATTTTTTT
TCAAAAAATA
ACCTCACCCG
CTTTACACTT
TAACAATTTC

TAGGGAARATA
ATGTGTAGAA
AAACGTTTCA
CCCATATCAC
GCATTCATCA
CTTATTTTTC
TCTGGTTATA
TTACGATGCC
CTCCATTTTA
CGCCCGGTAG
ACGTCTAATG
TATGCTTCCG
ACACAGGAAA



CCATCTGITG TTTGCCCCTC CCCCGTGCCT TCCTTGACCC TGGAAGGTGC
CACTCCCACT GICCTTTCCT AATAAAATGA GGAAATTGCA TCGCATTGIC
WOPRGNGERBGETG TCATTCTATT CTGEEEEGTIG GEGTGEGECA ECGAERADAAM®SS0
GGGCGAGGATT GGGAAGACAA TAGCAGGCAT GCTGGGGATG CGGTIGEECTC
TATGGCTTCT GAGGCGGAAA GAACCA G GGEECTCTAGG GGGTATCCCC
ACGCGCCCTG TAGCGGECGCA TTAA CGEGTGIGGTI GGTTACGCEC
AGCGTGACCG CTACACTTGC CAGCGCCCTA GCECCCECTC CTTTCECTTT
CTTCCCTTCC TTTCTCGCCA CGITCGCCGG CTTTCCCCGT CAAGCTCTAA
ATCGGGGCAT CCCTTTAGGG TTCCGATTTA GIGCTTTACG GCACCTCGAC
CCCAAAAAAC TTGATTAGGEG TGATGGITCA CGTAGIGEEC CATCGCCCTG
ATAGACGGTT TTTCGCCCTT TGACGITGGA GICCACGTITC TTTAATAGIG
AATTCARTCAT BEAROCHRGTT G GNFNSC TG TAGUCRT Glde tkIEddy TCT
TTTGATTTAT AAGGGATTTT GGGCGATTTCG GCCTATTGGI TAAAAAATGA
TGTAGEEERFTHEATARARKAT BIE CRCAEGA P ATFRARET QST TRIPEIGT CA
AGTAGTEARECTGT O 0 CPARHTEORE AGRARAGERAG AAGTATECAA
AGCATGCATC TCAATTAGIC AGCAACCAGG TGTGGAAAGI CCCCAGECTC
GTTACBEASCATEACREAAGIA TES CAAAGEAT GCA TRETCALAT TABAXSRESACCA
ceacFARTPR0R0G IERFANGT Gl CRGATR0R8E GEREMCTC TOC
CTC CGCCCCATGG CTGACTAATT TTTTTTATTT ATGCAGAGEC
GGAC@@G@@C@G‘W@T@@T CEGCAGCRATT EAA TAAAGTAGFEA TGCCCAC

TGO RRGCATT T COATGTE ATCRRCACKY ROAFGAGA T Foton

CAATGEAGFGAABATAGATCGATTG GCABETAGG T CCRCIBCCEECALIIIBICCGAG

oo e G AL AT R ASRETT CFF PG aAc

ATGGCUGCERCCT GECTCEGHFGECCTB CARTBAACTHGEG CAEGEEGABET GREUGTGACCTA

O S AR oA oot BT AT F ARG S CAGD

TTTGATETCETSASTARETGACGET THITCAEGCAEEGAGEEAGT AP@ CIATTCATGGCT

coarZA SRR A EREERET Frt beErhT Cab EEdRE FelraFaT AL O

CAGAGCTCTC
TTAATACGAC
ACACCTGTGG
CCCAGGTGGA
ACCCTGAGCC
TGCTGCTTGG
TGGGCCTTAT
GTGAAAAGCC
CCTGCAACTG
CGCGTACTGG
GTGACGGTTA
GCCCTGCTCC
TCAAGGACTA
CTGACCAGCG
CTACTCCCTC
AGACCTACAC
AAGAGAGTTG
TGAGTTCCTG
ACACTCTCAT

TGGCTAACTA
TCACTATAGG
TTCTTCCTCC
ATTGCAACAG
TGACCTGTGC
TCTTGGATTC
CTATCTTCGT
GGATTACCAT
AACAGCGTGA
TCGTGCTGAT
GCTCAGCTTC
AGGAGCACCT
CTTCCCCGAA
GCGTGCACAC
AGCAGCGTGG
CTGCAACGTA
AGTCCAAATA
GGGGGACCAT
GATCTCCCGG

GAGAACCCAC
GAGACCCAAG
TGCTGGTGGC
TCTGGTCCGG
GATTTCCGGA
GCCAGTCTCC
AGCAAGTGGG
CAACCCGGAT
CCCCGGAAGA
GAGTTTGATG
CACCAAGGGA
CCGAGAGCAC
CCGGTGACGG
CTTCCCGGCT
TGACCGTGCC
GATCACAAGC
TGGTCCCCCA
CAGTCTTCCT
ACCCCTGAGG

TGCTTACTGG
CTGGCTAGCG
AGCTCCCAGA
GCCTGGTGAA
GATAGCGTGA
TGGGCGTGGC
ATAACGATTA
ACTTCGAAAA
TACGGCCGTG
TTTGGGGCCA
CCATCCGTCT
AGCCGCCCTG
TGTCGTGGAA
GTCCTACAGT
CTCCAGCAGC
CCAGCAACAC
TGCCCATCAT
GTTCCCCCCA
TCACGTGCGT

CTTATCGAAA
CCACCATGAA
TGGGTCCTGT
ACCGAGCCAA
GCGATAATTC
CTCGAGTGGC
TGCGGTGAGC
ACCAGTTTAG
TATTATTGCG
AGGCACCCTG
TCCCCCTGGC
GGCTGCCTGG
CTCAGGCGCC
CCTCAGGACT
TTGGGCACGA
CAAGGTGGAC
GCCCAGCACC
AAACCCAAGG
GGTGGTGGAC



TCGAGCGAGC ACGTACTCGG ATGGAAGCCG GICTTGICGA
CTGGACGAAG AGCATCAGGEG GCTCGCGCCA GCCGAACTGT
CAAGGCGCGEC ATGCCCGACG GCCGAGGATCT CCTEHPBIMATGI™SS0
CCTGCTTGCC GAATATCATG GIGGAAAATG GCCGCTTTTC
GACTGIGECC GECT GGCQ' GGCGGACCCC TATCAGGACA
TACCCGIGAT ATTGCT G AGCTTGECGEG CGAATGGEECT
TCGTGCTTTA CGGTATCGCC GCTCCCGATT CGCAGCGCAT
CCCCTTCTTG ACGAGTITCTT CTGAGCGGGA CTCTGEGEGEIT
GACCAAGCGA CGCCCAACCT GCCATCACGA GATTTCGATT
CCACCGCCGEC CTTCTATGAA AGGITGGEECT TCGEAATCGI TTTCCGGGAC
GCCGECTGCGA TGATCCTCCA GCGCGEGEGAT CTCATGCTGG AGITCTTCGC
6TCAQEARGECAAGAETGTERATHO COABTTEA R THRTRACA TARAGEAATA
CACAAA TTTCACAAAT AAAGCATTTT TTTCACTGCA TTCTAGITGT
GOAGOEPHHET AARCRACREAT CAR ST TET PRACEARGIG A PKARSTECAC
corAEEETASCEAGCAGEETCOOTE AT TOTES MFAGEEGEITG SR GAA
ATTGITATCC GCTCACAATT CCACACAACA TACGAGCCGG AAGCATAAAG
GGCARGFARE R AEEEPEOCHA CAFEABT GABA CEAAE FEACRT CERCRRIGTT
CoAGRRRATEARTETEERRRE FoR MAGHARRCHM (CeRGEECTER T
AATGAATCGG CCAACGCCOECG GEGAGAGECG GITTGCGTAT TGEECAECTCT
ACACTCEGLY TECTAECCTBACTHAL CETFAECRGCCAATAACTEGERT CAECRATEECG

A AT OTAL KTl CROEAR ARCEAGER  Toot

GAGCAARGGCCABCAACCBTAAAAARCEBCABGERCCBTGECET TL CLMGTATALCC

O RO CACOICT KK AAERACERE GO PO

AGGTGGIEGEGEGCGCEERACGTGTTC CCGACCCT CCCGEGRTACCAES AFRTTTIET CCG

oA A e Gh T T T A T T T S AL T T RAEACOA

GGCCAGTTTECEATCCAGTGEGECEBGECTGCBCCTETATCCEGT /-I‘AGTEGC@G[CTTG

conrPFRRAARE CETAG A CAGEIAT G r AT BECA R AR oT

AAACATCGCA
TCAGGATGAT
WO ROBESHGEECT
CATGCCGATG
TGGATTCATC
TAGCGTTGEC
GACCCCTTCC
CCCCTTCTAT
CGAAATGACC

CACTCCCACT
TGAGTAGGTG
GGGGAGGATT
TATGGCTTCT
ACGCGCCCTG
AGCGTGACCG
CTTCCCTTCC
ATCGGGGCAT
CCCAAARAARC
ATAGACGGTT
GACTCTTGTT
TTTGATTTAT
GCTGATTTAA
GTTAGGGTGT
AGCATGCATC
CCCAGCAGGC
TAGTCCCGCC
GCCCATTCTC
CGAGGCCGCC

GTCCTTTCCT
TCATTCTATT
GGGAAGACAA
GAGGCGGAAA
TAGCGGCGCA
CTACACTTGC
TTTCTCGCCA
CCCTTTAGGG
TTGATTAGGG
TTTCGCCCTT
CCAAACTGGA
AAGGGATTTT
CAAAAATTTA
GGAAAGTCCC
TCAATTAGTC
AGAAGTATGC
CCTAACTCCG
CGCCCCATGG
TCTGCCTCTG

AATAAAATGA
CTGGGGGGTG
TAGCAGGCAT
GAACCAGCTG
TTAAGCGCGG
CAGCGCCCTA
CGTTCGCCGG
TTCCGATTTA
TGATGGTTCA
TGACGTTGGA
ACAACACTCA
GGGGATTTCG
ACGCGAATTA
CAGGCTCCCC
AGCAACCAGG
AAAGCATGCA
CCCATCCCGC
CTGACTAATT
AGCTATTCCA

GGAAATTGCA
GGGTGGGGCA
GCTGGGGATG
GGGCTCTAGG
CGGGTGTGGT
GCGCCCGCTC
CTTTCCCCGT
GTGCTTTACG
CGTAGTGGGC
GTCCACGTTC
ACCCTATCTC
GCCTATTGGT
ATTCTGTGGA
AGGCAGGCAG
TGTGGAAAGT
TCTCAATTAG
CCCTAACTCC
TTTTTTATTT
GAAGTAGTGA

TCGCATTGTC
GGACAGCAAG
CGGTGGGCTC
GGGTATCCCC
GGTTACGCGC
CTTTCGCTTT
CAAGCTCTAA
GCACCTCGAC
CATCGCCCTG
TTTAATAGTG
GGTCTATTCT
TAAAAAATGA
ATGTGTGTCA
AAGTATGCAA
CCCCAGGCTC
TCAGCAACCA
GCCCAGTTCC
ATGCAGAGGC
GGAGGCTTTT



GCAGAGCGAG GTATGTAGEC GGTGCTACAG AGITCTTGAA GTGGTGEECCT
AACTACGGECT ACACTAGAAG GACAGTATTT GGTATCTGCG CTCTGCTGAA
WOCOBAGTBACC TTCGGAAAAA GAGITGGTAG CTCTTGATCC @CTARADAMNISS0
CCACCGCTGG TAGCGGIGGT TTTTTTGITT GCAAGCAGCA GATTACGCGC
AGAAAAAAAG GATCTCAAGA AGATC(,IhIG ATCTTTTCTA CGGGGTCTGA
CGCCTCAGIGG AACGAAAACT CACGITAAGG GATTTTGGIC ATGAGATTAT
CAAAAAGGAT CTTCACCTAG ATCCTTTTAA ATTAAAAATG AAGITTTAAA
TCAATCTAAA GTATATATGA GTAAACTTGG TCTGACAGIT ACCAATGCTT
AATCAGTGAG GCACCTATCT CAGCGATCTG TCTATTTCGT TCATCCATAG
TTGCCTGACT CCCCGICGIG TAGATAACTA CGATACGGGA GGEGCTTACCA
TCTGGECCCCA GIGCTGCAAT GATACCGCGA GACCCACGCT CcAccaecTec
TTGGAGATTTARCA CRDMTAAGES AGCTAC00BBAREINCOMNG ABAGAACTC
CCTGCAAC TTTATCCGCC TCCATCCAGI CTATTAATTG TTGCCGGGAA
T TC O AR AR PP AC F OAGE PAGT RAT AGE T HEGAARS FEREPRALCAT
AGATEEATAGABREGAREETECTGT CGACOSTOGTG CATEEAGT ARG (GGIHAT TCA
GCTCCGGTTC CCAACGATCA AGGCGAGITA CATGATCCCC CATGITGIGC
GCTARRARKACEAEAPACEPCAT A ABCEREET ESECAFAERECIES EIAGTT

ccsc@@@@@@“@@@ EEaECACERR E%EMT%G%%@BG%EA%TF@&T TA

GICATGCC ATCCGTAAGA TCCTTTTCTG TGACTGGTGA GTACT
CGGTM@@TWGM@KﬁWAGG@AfW@@@@GWWW

CCACQ%EAG@T@@’f%EA%@@G@%%@A%A%@WE
T TGGAAA ACGITCTTCG GGGCGAAAAC TCTCAAGA CTTACCGCTG

GGAA$¢GAGE\T@@GTG¢TBG5{T GEACABBCACT CCHGEEABCCARCT TGATIGITIICAGC

AR AR TR AR AARCERATA SOLEIACKE GRS T

GGCGAARTACKCARAGCTCHRCCTTEGCTTBAATATTACRTGARBCATRCARCAGGGT T

R B oA T L OLE AN G CEERCETG A Ao

TCAGAATUGEEAGREGETGEBGARGCACCAATLGGHCECACTCTBAGTA CARKTIGIICCTC

reaclFANGROAEACTAAGHE AETALET BEE ARG Lk EHERIGEACS

CATGGCGATG
TGGATTCATC
TAGCGTTGGC
GACCGCTTCC
CGCCTTCTAT
CGAAATGACC
CCACCGCCGC
GCCGGCTGGA
CCACCCCAAC
GCATCACAAA
GGTTTGTCCA
CTCTAGCTAG
ATTGTTATCC
TGTAAAGCCT
GCGCTCACTG
AATGAATCGG
TCCGCTTCCT
AGCGGTATCA
GGGATAACGC

CCTGCTTGCC
GACTGTGGCC
TACCCGTGAT
TCGTGCTTTA
CGCCTTCTTG
GACCAAGCGA
CTTCTATGAA
TGATCCTCCA
TTGTTTATTG
TTTCACAAAT
AACTCATCAA
AGCTTGGCGT
GCTCACAATT
GGGGTGCCTA
CCCGCTTTCC
CCAACGCGCG
CGCTCACTGA
GCTCACTCAA
AGGAAAGAAC

GAATATCATG
GGCTGGGTGT
ATTGCTGAAG
CGGTATCGCC
ACGAGTTCTT
CGCCCAACCT
AGGTTGGGCT
GCGCGGGGAT
CAGCTTATAA
AAAGCATTTT
TGTATCTTAT
AATCATGGTC
CCACACAACA
ATGAGTGAGC
AGTCGGGAAA
GGGAGAGGCG
CTCGCTGCGC
AGGCGGTAAT
ATGTGAGCAA

GTGGAAAATG
GGCGGACCGC
AGCTTGGCGG
GCTCCCGATT
CTGAGCGGGA
GCCATCACGA
TCGGAATCGT
CTCATGCTGG
TGGTTACAAA
TTTCACTGCA
CATGTCTGTA
ATAGCTGTTT
TACGAGCCGG
TAACTCACAT
CCTGTCGTGC
GTTTGCGTAT
TCGGTCGTTC
ACGGTTATCC
AAGGCCAGCA

GCCGCTTTTC
TATCAGGACA
CGAATGGGCT
CGCAGCGCAT
CTCTGGGGTT
GATTTCGATT
TTTCCGGGAC
AGTTCTTCGC
TAAAGCAATA
TTCTAGTTGT
TACCGTCGAC
CCTGTGTGAA
AAGCATAAAG
TAATTGCGTT
CAGCTGCATT
TGGGCGCTCT
GGCTGCGGCG
ACAGAATCAG
AAAGGCCAGG



GIGCGCGAGC AAAATTTAAG CTACAACAAG GCAAGCCTTG ACCGAC SEQ
ID NO 41 19gG Lanbda Chai n Expression Vector
WORMBRBBI(36) _h_ | g_| amrbda AATTGCATGA AGAATCTGCT PAGHBIIMNG®SS0
CGITTTGCGC TGCTTCGCGA TGTACGGGCC AGATATACGC GITGACATTG
ATTATTGACT AGITATTAAT AGTAATCGHAAT TACGGGGTCA TTAGITCATA
GCCCATATAT GGAGITCCGC GITACATAAC TTACGGTAAA TGGECCCGCCT
GGCTGACCGC CCAACGACCC CCGCCCATTG ACGTCAATAA TGACGTATGT
TCCCATAGTA ACGCCAATAG GGACTTTCCA TTGACGICAA TGGGTGGACT
ATTTACGGTA AACTGCCCAC TTGGCAGTAC ATCAAGTGTA TCATATGCCA
AGTACGCCCC CTATTGACGT CAATGACGGT AAATGECCCG CCTGGCATTA
TGCCCAGTAC ATGACCTTAT GGGACTTTCC TACTTGGECAG TACATCTACG

AACCTAAAAGT AAECCGCTATT ACT GATEITGA TGC CAFRGLEICELAT CaIACAICAAT

TOACT BACET CAATPAACT T PO CF T ARA GA ARk A G AT T oA

CAGGA@T@TMA@AA@X@C@@@I@@@EE@A@@GM\EW daE&EEd GTA
GGGAGG TCTATATAAG CAGAGCT TGGCTAACTA GAGAACCCAC

TCTC?@%?%C?%@?%@?@G@ER Tﬁﬁﬁ?&ﬁ&c@é CREACFATAGS BAIHEEAAG

TTCG@%EA@@@G@QA@%T@@@A@E@@@@T GEGCTHFRBLCTRr CxeGIEHAT CAC
GGBGCACA GGATCCTGGG CTGATATCGT GCTGACCCAG CCGCCTTCAG

CGGT?@@?&%@@"@@@E@@T@A@%@?@?@A@E cC
CAGCOECACEAEE et EATAAR A CECTRRCT Tire cBACGAETAal dAAX&EGAC

GGOGCOGAAA CTTCIGATTT CICGIAATTC TAAGOGTCCC TCAGGCGTGC
GGTARGPACCTHT TTACCECAT CCBABEEEGRE @SERIANTT
GCAG A CEPANRLCROT TRATEART @alGdrtidddATCGA

ACEERECE S CAAEEEAG

TACTTTTICI ATTGIGTTTG GOGGOGGCAC GAAGTTAACC GTCCTAGGTC

AACTACEECRABCAC TACABECEACACTEACTCRETATCACECOCTS TSRIBRCCAG
I

GeeaGFACA RO CEMARE RAG AR AL L RE T et b e Ml il 8

- CCACCACTGEATACCCATCATATTL TTCCARACASARGCARCAAGAR TBIRTSISGCC

AGARARKREE T A e TERRER TSR TCCcTTTG

CGCTCAGTGG
CAAAAAGGAT
TCAATCTAAA
AATCAGTGAG
TTGCCTGACT
TCTGGCCCCA
AGATTTATCA
GTCCTGCAAC
GCTAGAGTAA
TGCTACAGGC
GCTCCGGTTC
AAAAAAGCGG
GGCCGCAGTG
CTGTCATGCC
AAGTCATTCT
GTCAATACGG
TCATTGGAAA
TTGAGATCCA
ATCTTTTACT

AACGAAAACT
CTTCACCTAG
GTATATATGA
GCACCTATCT
CCCCGTCGTG
GTGCTGCAAT
GCAATAAACC
TTTATCCGCC
GTAGTTCGCC
ATCGTGGTGT
CCAACGATCA
TTAGCTCCTT
TTATCACTCA
ATCCGTARAAGA
GAGAATAGTG
GATAATACCG
ACGTTCTTCG
GTTCGATGTA
TTCACCAGCG

CACGTTAAGG
ATCCTTTTAA
GTAAACTTGG
CAGCGATCTG
TAGATAACTA
GATACCGCGA
AGCCAGCCGG
TCCATCCAGT
AGTTAATAGT
CACGCTCGTC
AGGCGAGTTA
CGGTCCTCCG
TGGTTATGGC
TGCTTTTCTG
TATGCGGCGA
CGCCACATAG
GGGCGAAAAC
ACCCACTCGT
TTTCTGGGTG

ATCTTTTCTA
GATTTTGGTC
ATTAAAAATG
TCTGACAGTT
TCTATTTCGT
CGATACGGGA
GACCCACGCT
AAGGGCCGAG
CTATTAATTG
TTGCGCAACG
GTTTGGTATG
CATGATCCCC
ATCGTTGTCA
AGCACTGCAT
TGACTGGTGA
CCGAGTTGCT
CAGAACTTTA
TCTCAAGGAT
GCACCCAACT
AGCAAAAACA

CGGGGTCTGA
ATGAGATTAT
AAGTTTTAAA
ACCAATGCTT
TCATCCATAG
GGGCTTACCA
CACCGGCTCC
CGCAGAAGTG
TTGCCGGGAA
TTGTTGCCAT
GCTTCATTCA
CATGTTGTGC
GAAGTAAGTT
AATTCTCTTA
GTACTCAACC
CTTGCCCGGC
AAAGTGCTCA
CTTACCGCTG
GATCTTCAGC
GGAAGGCAAA



GCCTGAGCAG TGGAAGTICCC ACAGAAGCTA CAGCTGCCAG GICACGCATG
AAGGGAGCAC CGIGGAGAAG ACAGTIGECCC CTACAGAATG TTCATAGGEG
WOCEBBBFIBAAA CCCGCTGATC AGCCTCGACT GIGCCTTCTA ECTEHBIAGI®SS0
ATCTGITGIT TGCCCCTCCC CCGTGCCTTC CTTGACCCTG GAAGGTGCCA
CTCCCACTGI CCTTTCCTAA TAAAAT AAATTGCATC GCATTGICTG
AGTAGGTGIC ATTCTATTCT GGGEGEEGET GIGEEECAGG ACAGCAAGGEG
GGAGGATTGG GAAGACAATA GCAGGCATGC TGGGEGATGECG GIGEGCTCTA
TGGCTTCTGA GGCGGAAAGA ACCAGCTGGEG GCTCTAGEEG GTATCCCCAC
GCGCCCTGTA GCGECGECATT AAGCGCGECG GGTGTGGTGG TTACGCGCAG
CGTGACCGCT ACACTTGCCA GCGCCCTAGC GCCCCCTCCT TTCGECTTTCT
TCCCTTCCTT TCTCGCCACG TTCGECCGECT TTCCCCGTCA AGCTCTAAAT
ATGCCGCEEAARAAGGGRAMBECETLE GUCARELT AGh rETIFTACEE T ACET SEACCC

oT C'Iﬁéeé@%; ATCGTTCACG TAGT

TA
e R e e sl v Yol
GAGCCEETACT ACETARSERECAAR TAGARERCANA 1EIATIA GEAdEdATTETTT

TGATTTATAA GGGATTTTGG GGATTTCGGC CTATTGGTTA AAAAATGAGC
CCCCeREATT ARCACARARTRT KAE CEAGAEET ALE TREASEANHC CHERETEAGT
cTccEOBEET TEEAMEEBECCRCA (FEREFRCEAR TSALFAR N FIATEEAAAG

CATGCATCTC AATTAGTCAG CAACCAGGTG TGGAAAGTCC CCAGGCTCCC
TAGTEARCACRAEAAAEFATCEAA TREER FICAHE TREGAGAGITS FLEMATEATA
GTGCéﬁEﬁE@CEEKAT$%§K§C@@§d@%&%%%3é€§A EEAGI TCCEC

CTCOG CCOCATGGCT GACTAATTTT TTTTATTTAT GCAGAGGOCG

AGGCCGCCTC TGCCTCTGAG CTATTCCAGA AGTAGTGAGG AGGCTTTTTT
SEQ IBMGEEETAG GCTTTTGCAA AAAGCTCOCOG GGAGCTTGTA TATCCATTTT

CGGATCTGAT CAGCACGTGT TGACAATTAA TCATCGGCAT
AGTATATOGGCATAGTATAA TACGACAAGS TGAGGAACTA AACCATGGCC

TERECAEERSEEETT ClecErzT P TR GechetSACG TCGOCCGGAGT
GGTCGAGTTC TGGACCGACC GGCTCGGGTT CTCCOGGGAC TTOGTGGAGGS
AATTACEACH TAGEA TOET CT GEACGCEEAACGACE TTRA0CCT GLT TAATTAGCGCG

e SR AT B0 FPATAACAG TR G T &0

IgG L

AGTAATCAAT
GTTACATAAC
CCGCCCATTG
GGACTTTCCA
TTGGCAGTAC
CAATGACGGT
GGGACTTTCC
ATGGTGATGC
CTCACGGGGA
TTTGGCACCA
CCATTGACGC
CAGAGCTCTC
TTAATACGAC
CTGGGCTCTG
CTGATATCGT
CGTGTGACCA
TGTGTCTTGG
CTCGTAATTC

TACGGGGTCA
TTACGGTAAA
ACGTCAATAA
TTGACGTCAA
ATCAAGTGTA
AAATGGCCCG
TACTTGGCAG
GGTTTTGGCA
TTTCCAAGTC
AAATCAACGG
AAATGGGCGG
TGGCTAACTA
TCACTATAGG
CTGCTCCTCA
GCTGACCCAG
TCTCGTGTAG
TACCAGCAGT
TAAGCGTCCC

TTAGTTCATA
TGGCCCGCCT
TGACGTATGT
TGGGTGGACT
TCATATGCCA
CCTGGCATTA
TACATCTACG
GTACATCAAT
TCCACCCCAT
GACTTTCCAA
TAGGCGTGTA
GAGAACCCAC
GAGACCCAAG
CCCTCCTCAC
CCGCCTTCAG
CGGCAGCAGC
TGCCCGGGAC
TCAGGCGTGC

GCCCATATAT
GGCTGACCGC
TCCCATAGTA
ATTTACGGTA
AGTACGCCCC
TGCCCAGTAC
TATTAGTCAT
GGGCGTGGAT
TGACGTCAAT
AATGTCGTAA
CGGTGGGAGG
TGCTTACTGG
CTGGCTAGCG
TCAGGGCACA
TGAGTGGCGC
AGCAACATTG
GGCGCCGAAA
CGGATCGTTT

GGAGTTCCGC
CCAACGACCC
ACGCCAATAG
AACTGCCCAC
CTATTGACGT
ATGACCTTAT
CGCTATTACC
AGCGGTTTGA
GGGAGTTTGT
CAACTCCGCC
TCTATATAAG
CTTATCGAAA
CCACCATGGC
GGATCCTGGG
ACCAGGTCAG
GTAATAATTA
CTTCTGATTT
TAGCGGATCC



GAGCTGTACG CCGAGIGGTC GGAGGTCGTG TCCACGAACT TCCGGGACGC
CTCCGEEECCG GCCATGACCG AGATCGEGCGA GCAGCCGTI GG GEGECCEGAGT
WOROBAEGSEBGCG CGACCCGECC GECAACTGCG TGCACTTCGT BCTERAMBEA®S80
CAGGACTGAC ACGTGCTACG AGATTTCGAT TCCACCGCCG CCTTCTATGA
AAGGTTGEEC TTCGGAATCG TTTT CGCCGECTGG ATGATCCTCC
AGCGCGEEGA TCTCATGCTG GAGTITCT CCCACCCCAA CTTGITTATT
GCAGCTTATA ATGGTTACAA ATAAAGCAAT AGCATCACAA ATTTCACAAA
TAAAGCATTT TTTTCACTGC ATTCTAGITG TGGITTGICC AAACTCATCA
ATGTATCTTA TCATGICTGI ATACCGICGA CCTCTAGCTA GAGCTTGECG
TAATCATGGT CATAGCTGIT TCCTGTGTGA AATTGITATC CGCTCACAAT
TCCACACAAC ATACGAGCCG GAAGCATAAA GIGTAAAGCC TGEEGTGCCT
AAANGAGCALT CARGCTAAEECACA TEUMATICAGE G CICAAR CXEXXEA TTC

oA AR B PP AT FEAEOaRS T P SR CTG

GcGGé@&éﬁﬁﬂéﬁﬁc@T@@@ECGTEO@aagﬂalﬂa@d@%ﬁ@@@wﬂ@éd&éﬁﬁé§TCA
GGOGGTAA TACGGITATC CACAGAATCA GGGGATAACG CAGGAAAGAA
GTCA@%ﬁ%ﬁEmEEﬁ?EﬂE@E@c&@é TRARRBEOEAE CBRREEET AR IHSSASCaT

ACTG&@ﬁﬁ@iIéﬁaATXX@@%TA@@T@B%%aajéééAéB@N%&“%%hd%%&@@ﬁAAT
CAA GTCAGAGGTG GCGAAACCCG ACAGGACTAT AAAGATACCA

GGAA@%ﬁﬁﬁﬁTtﬁﬁﬁéﬁﬁ@@ﬁA@@ﬁAéG@ﬁ@Eﬁé@@ﬂ§ﬁ§ﬁ&§n§ﬂﬂ@&§§&§§n€t
TccAﬁﬁéﬁiﬁﬂééﬁh6&A@§XGE@@c@@%EIIC$@% HeETGH ARG SeehfEALCT T

CTCAATGCT CACGCTGTAG GIATCICAGI TOGGIGTAGG TOGITOGCTC
GCCT@@\@Z@ GEZCARGT CFCCACBCAACCEBCCAT CTICACESCENS ASSRISECCT

CG
G A AR T AR COR T T ACCAGRCCCA TG A

CCCGW@&G@@TCT RGACAGHFBETGEIG CRAACTACGHT GIAZACIAGAA

A AT T ek T T GA T SBGRARCA AR

CTCCGINEEBETCE TSTTART TAGARTACGUB THRFTVRAAAA
AGTAGETIE] CARE PREPETCEEEGEOTEEE ETEotePREE REARARCLCTC

GGAGGATTGG
TGGCTTCTGA
GCGCCCTGTA
CGTGACCGCT
TCCCTTCCTT
CGGGGCATCC
CAARAAACTT
AGACGGTTTT
CTCTTGTTCC
TGATTTATAA
TGATTTAACA
TAGGGTGTGG
CATGCATCTC
CAGCAGGCAG
GTCCCGCCCC
CCATTCTCCG
AGGCCGCCTC
GGAGGCCTAG
CGGATCTGAT

GAAGACAATA
GGCGGAAAGA
GCGGCGCATT
ACACTTGCCA
TCTCGCCACG
CTTTAGGGTT
GATTAGGGTG
TCGCCCTTTG
AAACTGGAAC
GGGATTTTGG
AAAATTTAAC
AAAGTCCCCA
AATTAGTCAG
AAGTATGCAA
TAACTCCGCC
CCCCATGGCT
TGCCTCTGAG
GCTTTTGCAA
CAGCACGTGT

GCAGGCATGC
ACCAGCTGGG
AAGCGCGGCG
GCGCCCTAGC
TTCGCCGGCT
CCGATTTAGT
ATGGTTCACG
ACGTTGGAGT
AACACTCAAC
GGATTTCGGC
GCGAATTAAT
GGCTCCCCAG
CAACCAGGTG
AGCATGCATC
CATCCCGCCC
GACTAATTTT
CTATTCCAGA
AAAGCTCCCG
TGACAATTAA

TGGGGATGCG
GCTCTAGGGG
GGTGTGGTGG
GCCCGCTCCT
TTCCCCGTCA
GCTTTACGGC
TAGTGGGCCA
CCACGTTCTT
CCTATCTCGG
CTATTGGTTA
TCTGTGGAAT
GCAGGCAGAA
TGGAAAGTCC
TCAATTAGTC
CTAACTCCGC
TTTTATTTAT
AGTAGTGAGG
GGAGCTTGTA
TCATCGGCAT

GTGGGCTCTA
GTATCCCCAC
TTACGCGCAG
TTCGCTTTCT
AGCTCTAAAT
ACCTCGACCC
TCGCCCTGAT
TAATAGTGGA
TCTATTCTTT
AAAAATGAGC
GTGTGTCAGT
GTATGCAAAG
CCAGGCTCCC
AGCAACCATA
CCAGTTCCGC
GCAGAGGCCG
AGGCTTTTTT
TATCCATTTT
AGTATATCGG



TCACGITAAG GGATTTTGGT CATGAGATTA TCAAAAAGGA TCTTCACCTA
GATCCTTTTA AATTAAAAAT GAAGITTTAA ATCAATCTAA AGTATATATG
WOABRNAEGE TG GTCTGACAGT TACCAATGCT TAATCAGTGA BCTARIIAD®S80
TCAGCGATCT GICTATTTCG TTCATCCATA GITGCCTGAC TCCCCGICGT
GIAGATAACT ACGATACGGEG AGGECTT ATCTGGECCCC AGTGCTGCAA
TGATACCGCG AGACCCACGC TCA C CAGATTTATC AGCAATAAAC
CAGCCAGCCG GAAGGECCGA GCGCAGAAGT GGTCCTGCAA CTTTATCCGC
CTCCATCCAG TCTATTAATT GITGCCGGGA AGCTAGAGTA AGTAGTTCGC
CAGITAATAG TTTGCGCAAC GITGITGCCA TTGCTACAGG CATCGTGGIG
TCACGCCTCGT CGITTGGTAT GECTTCATTC AGCTCCGGIT CCCAACGATC
AAGGCGAGIT ACATGATCCC CCATGITGIG CAAAAAAGCG GTTAGCTCCT
CATAGCOCAGCTECCBAREGHT GTEA R AMSIEAAGIC FXXE XX LAICTHIAICACTC
ATGGITATGG CAGCACTGCA, TAATTCTCTT ACTGICATGC CATCCGTAAG
CTCCRPECTFT PET CEFGACTGENE ASTRETALS CARSATT T G AT AGT

TGGACTSACCGEEETACCEAGT Tae AXCGEAECTES dRIEHRY ALLG AL T Agd ACC

GOGCCACATA GCAGAACTTT AAMAGTGCTC ATCATTGGAA AACGTTCTTC
COCTEEEEECARRR CEFERCAAEGR CREFHABOENT BRRERATES TGT

AGGT6EFEEACEERCAROACCCAALE CleTdeld GRér dadieddd Ths ddTEEXEACC
GITTCTGGGT GAGCAAAAAC AGGAAGGCAA AATGCCGCAA AAAAGGGAAT
GAGCRAERLEGRERPCECRAAT GFR GRLHIST ALC ISR ICAIOCGaGRAMAT ATT

CchéEE@ééG@éE %EAE%%&T%EWGW@G@J@J@ GAA
TTTAGA AAAA CA AATAGGEGGIT CCGCGCACAT TTCCCCGAAA
TCGCQ@%@C@@MWWW C
cC

ercc BRSSO

AAGGWQ@QAWGW TGACCEAC BEQAAT TG AMPGAIS KEppa

e e A A O o A o

GCAGTTTATSCGELCCATCATARABGGE ABEIAACA RIEG AMATRARFGARITT TRIBTOANTA AAT

TAAAGCATTT
ATGTATCTTA
TAATCATGGT
TCCACACAAC
AATGAGTGAG
CAGTCGGGAA
GGGGAGAGGC
ACTCGCTGCG
AAGGCGGTAA
CATGTGAGCA
TGCTGGCGTT
CGACGCTCAA
GGCGTTTCCC
CGCTTACCGG
TCTCAATGCT
CAAGCTGGGC
TATCCGGTAA
CCACTGGCAG
CGGTGCTACA
GGACAGTATT

TTTTCACTGC
TCATGTCTGT
CATAGCTGTT
ATACGAGCCG
CTAACTCACA
ACCTGTCGTG
GGTTTGCGTA
CTCGGTCGTT
TACGGTTATC
AAAGGCCAGC
TTTCCATAGG
GTCAGAGGTG
CCTGGAAGCT
ATACCTGTCC
CACGCTGTAG
TGTGTGCACG
CTATCGTCTT
CAGCCACTGG
GAGTTCTTGA
TGGTATCTGC

ATTCTAGTTG
ATACCGTCGA
TCCTGTGTGA
GAAGCATAAA
TTAATTGCGT
CCAGCTGCAT
TTGGGCGCTC
CGGCTGCGGC
CACAGAATCA
AAAAGGCCAG
CTCCGCCCCC
GCGAAACCCG
CCCTCGTGCG
GCCTTTCTCC
GTATCTCAGT
AACCCCCCGT
GAGTCCAACC
TAACAGGATT
AGTGGTGGCC
GCTCTGCTGA

TGGTTTGTCC
CCTCTAGCTA
AATTGTTATC
GTGTAAAGCC
TGCGCTCACT
TAATGAATCG
TTCCGCTTCC
GAGCGGTATC
GGGGATAACG
GAACCGTAAA
CTGACGAGCA
ACAGGACTAT
CTCTCCTGTT
CTTCGGGAAG
TCGGTGTAGG
TCAGCCCGAC
CGGTAAGACA
AGCAGAGCGA
TAACTACGGC
AGCCAGTTAC

AAACTCATCA
GAGCTTGGCG
CGCTCACAAT
TGGGGTGCCT
GCCCGCTTTC
GCCAACGCGC
TCGCTCACTG
AGCTCACTCA
CAGGAAAGAA
AAGGCCGCGT
TCACAAAAAT
AAAGATACCA
CCGACCCTGC
CGTGGCGCTT
TCGTTCGCTC
CGCTGCGCCT
CGACTTATCG
GGTATGTAGG
TACACTAGAA
CTTCGGARAA



AGTAATCAAT TACGGGGTCA TTAGITCATA GCCCATATAT GGAGITCCGC
GITACATAAC TTACGGTAAA TGGECCCGCCT GGECTGACCGC CCAACGACCC

WOQOBAGSERE TG ACGICAATAA TGACGTATGT TCCCATAGTA RCEBPANTA®GSS0

GGACTTTCCA TTGACGTCAA TGGGTGGAGT ATTTACGGTA AACTGCCCAC
TTGGECAGTAC ATCAAGIGTA TCATATGEEA AGTACGCCCC CTATTGACGT
CAATGACGGT AAATGECCCG CCTGGCATTA TGCCCAGTAC ATGACCTTAT
GGGACTTTCC TACTTGGECAG TACATCTACG TATTAGICAT CGCTATTACC
ATGGTGATGC GGTTTTGGCA GIACATCAAT GGGCGTGGAT AGCGGTITTGA
CTCACGGGEGA TTTCCAAGTC TCCACCCCAT TGACGICAAT GGGAGTTTGT
TTTGGCACCA AAATCAACGG GACTTTCCAA AATGICGTAA CAACTCCGCC
CCATTGACGC AAATGECECGG TAGECGIGTA CGGTGEGAGG TCTATATAAG
AGAGTRGAGET GTCCTEGBTAACTHA (AABRACCEAT ADGCTIACTEIA GUGGNIEIAAA

T e AR PR IR e G R oy

AAGARACGHEEGATGAT CCTAGATGACG GGEHABCCAGE CTTACIGT GRA CBEXANEACGT G

A KA T BT CCAACACA AL A ARG A TEPRTANTTT

GATCMMM@TKA@MT‘G@AAG&W@@A@@’C@@@GF\E@AWCF

A TARRET B A T PATERFT SRS ARG GO T ARAATT G ARG TTG

TCAGCERACBCEACTGARCGET @48 AT TAAACGTA CCEBEEECTEC I GTC
TTCATCTTCC CCCCATCTGA TGAGCAGITG AAATCTGGAA CTGCCTCTGT

CTAGKEHY SR TEACTERRPARCF CFETAFEOCAC TREAGSECARE GEIACAST GaA
TGATA@@@%@ACG@@@EC@%CE@@@@FA&EA@@@A@@A@@@MW@G

GGACAGCA AGGACAGCAC CTACAGCCTC AGCAGCACCC TGACGCTGAG
REAREET EPA CEEEPECEAR

CAGC%@%A%?S&@@.&M@C

CTCCACEEAET CACA CTRREECETE ACABARANGE TREABGACHID MFACHST TAG
‘ GEECCCGTTT AAACCCGCTG ATCAGCCTCG ACTGTGCCTT

CAGTEFABHF GEERELEAMEFGPT TEF F FEEACET CEEREAEPGEA TFRACHIGACC
TCAC %@éﬂﬁ@@r@@éﬂ@%@ﬁ@ﬁ@%ﬁ@@ﬁ%ﬁ%&&p@@%ﬁ%ﬁ@

AAGGCGAGTT
TCGGTCCTCC
ATGGTTATGG
ATGCTTTTCT
GTATGCGGCG
GCGCCACATA
GGGGCGAAAA
AACCCACTCG
GTTTCTGGGT
AAGGGCGACA
ATTGAAGCAT
TGTATTTAGA
AGTGCCACCT
GACTCTCAGT
TCCCTGCTTG
GCTACAACAA

SEQID NO: 42

XEXTGATCCC
GATCGTTGTC
CAGCACTGCA
GTGACTGGTG
ACCGAGTTGC
GCAGAACTTT
CTCTCAAGGA
TGCACCCAAC
GAGCAAAAAC
CGGAAATGTT
TTATCAGGGT
AAADNTAAACA
GACGTCGACG
ACAATCTGCT
TGTGTTGGAG
GGCAAGGCTT

CCATGTTGTG
AGAAGTAAGT
TAATTCTCTT
AGTACTCAAC
TCTTGCCCGG
AAAAGTGCTC
TCTTACCGCT
TGATCTTCAG
AGGAAGGCAA
GAATACTCAT
TATTGTCTCA
AATAGGGGTT
GATCGGGAGA
CTGATGCCGC
GTCGCTGAGT
GACCGAC

CAAAAARGCG
TGGCCGCAGT
ACTGTCATGC
CAAGTCATTC
CGTCAATACG
ATCATTGGAA
GTTGAGATCC
CATCTTTTAC
AATGCCGCAA
ACTCTTCCTT
TGAGCGGATA
CCGCGCACAT
TCTCCCGATC
ATAGTTAAGC
AGTGCGCGAG

GTTAGCTCCT
GTTATCACTC
CATCCGTAAG
TGAGAATAGT
GGATAATACC
AACGTTCTTC
AGTTCGATGT
TTTCACCAGC
AAAAGGGAAT
TTTCAATATT
CATATTTGAA
TTCCCCGAAA
CCCTATGGTC
CAGTATCTGC
CAAAATTTAA

TC



GICATTCTAT TCTGEEGEEGET GEGGTGEEEC AGGACAGCAA
TGGGAAGACA ATAGCAGGCA TGCTGGEGGAT GCGGTGEECT
TGAGGCCGGAA AGAACCAGCT GGEGEECTCTAG GCBEPANCCES80
GIAGCGECGC ATTAAGCGCG GCGGGIGIGG TGGTITACGCG
GCTACACTTG CCAI AGCGCCCCCT CCTTTCGCTT
CTTTCTCECC ACGITCGCCG GCTTTCCCCG TCAAGCTCTA
TCCCTTTAGG GITCCGATTT AGIGCTTTAC GGCACCTCGA
CTTGATTAGG GTGATGGTTC ACGTAGTGGEG CCATCGCCCT
TTTTCGCCCT TTGACGITGG AGICCACGTIT CTTTAATAGT
GGACTCTTGI TCCAAACTGG AACAACACTC AACCCTATCT CGGICTATTC
TTTTGATTTA TAAGGGATTT TGCCGATTTC GGECCTATTGG TTAAAAAATG
I9G KAGOT GAFTT AXRCAPAAATIECtAACBOBRRE Th_AATKECPST GG AATGTGIGTC
AGITAGEGTG TGGAAAGTCC CCAGGCTCCC CAGCAGGCAG AAGTATGCAA
AGCATGCATC TCAATTAGIC AGCAACCAGG TGIGGAAAGTI CCCCAGECTC
AATTGCEAGEAGGE AAGAMGTA TAGC GEAAEGET @GN TR TASE THASK @A CCA

eI T B A L R EART T PP AT T At hGOC

AGTM@M@E@G@@W@E@G&@&MET@@@@%@MG@W TTT
GTTA%%% TTTGC AAAAAGCTCC CGCEGAGCTTG TATATCCATT
CEFEFREACARFE T ATC
CCGCG@%TA%ETW%@A@WCWWMJ GAC
GIGCCGIT CCGGIGCTCA CCGCGCGCGA CGICCCCGCGA GCGEGTCGAGT
GGAC?@T@%&C@@&WG?WT&@%@@ TC
TTGG@@%@%@@W@W&%@@QW@A
GGIGGTG CCGGACAACA CCCTEECCTG GGIGIGEGTG CECEECCTEG
CMTE&@@@@T@?‘M@@@@@@G@%@@@E&F@@ CRAFERACANLASEIEIGAC
GGGA@@@T@@G@@@T@@@@%T%@A@@%%EC@@@%@C@@EW
CCCGEG CCGGECAACTG CGTGCACTTC GTGGCCGAGG
ATGGE@&A@@A@‘?@A@@@G@?AC@@%&‘#‘T%@C&W@@ GEERIGECTAT

CTGAGTAGGT
GGGCGEGAGGAT
WOCHSISE3E TC
CACGCGCCCT
CAGCGTGACC
TCTTCCCTTC
AATCGEEEEC
CCCCAAAAAA
GATAGACGGT

CTCACGGGGA
TTTGGCACCA
CCATTGACGC
CAGAGCTCTC
TTAATACGAC
GTTGCAGACC
ACGGGGATAT
GGTGATCGTG
GCTGAATTGG
ATAAGGCTTC
GGATCCGGCA
CTTTGCGACT
GCCAGGGTAC
TTCATCTTCC
TGTGTGCCTG
AGGTGGATAA
CAGGACAGCA
CAAAGCAGAC
AGGGCCTGAG
GGGCCCGTTT

TTTCCAAGTC
AAATCAACGG
AAATGGGCGG
TGGCTAACTA
TCACTATAGG
CAGGTCTTCA
CCAGATGACC
TGACCATTAC
TACCAGCAGA
TACTTTGCAA
CTGATTTTAC
TATTATTGCC
GAAAGTTGAA
CGCCATCTGA
CTGAATAACT
CGCCCTCCAA
AGGACAGCAC
TACGAGAAAC
CTCGCCCGTC
AAACCCGCTG

TCCACCCCAT
GACTTTCCAA
TAGGCGTGTA
GAGAACCCAC
GAGACCCAAG
TTTCTCTGTT
CAGAGCCCGT
CTGCAGAGCG
AACCAGGTAA
AGCGGGGTCC
CCTGACCATT
AGCAGTATGG
ATTAAACGTA
TGAGCAGTTG
TCTATCCCAG
TCGGGTAACT
CTACAGCCTC
ACAAAGTCTA
ACAAAGAGCT
ATCAGCCTCG

TGACGTCAAT
AATGTCGTAA
CGGTGGGAGG
TGCTTACTGG

CTGGCTAGCG

GCTCTGGATC
CTAGCCTGAG
AGCCAGTCTA
AGCACCGAAA
CGTCCCGTTT
AGCAGCCTGC
TAATATTCCT
CGGTGGCTGC
AAATCTGGAA
AGAGGCCAAA
CCCAGGAGAG
AGCAGCACCC
CGCCTGCGAA
TCAACAGGGG
ACTGTGCCTT

GGGAGTTTGT
CAACTCCGCC
TCTATATAAG
CTTATCGAAA
CCACCATGGT
TCTGGTGCCT
CGCGAGCGTG
TTTCTAATTG
CTATTAATTT
TAGCGGCTCT
AACCTGAAGA
ATTACCTTTG
ACCATCTGTC
CTGCCTCTGT
GTACAGTGGA
TGTCACAGAG
TGACGCTGAG
GTCACCCATC
AGAGTGTTAG
CTAGTTGCCA



GAAAGGITGG GCTTCGGAAT CGITTTCCGG GACGCCGECT
GGATGATCCTCCAGCGECGEG GATCTCATGC TGGAGITCTT CGCCCACCCC

WOAMSIOR&EB6 TA TTGCAGCTTA TAATGGITAC AAATAAAGCA ARCAGBPANCA®SS0

AAATTTCACA AATAAAGCAT TTTTTTCACT GCATTCTAGI TGTGGITTGT
CCAAACTCAT CAATGTATCT TATCATGEET GITATACCGIC GACCTCTAGC
TAGAGCTTGG CGTAATCATG GICATAGCTG TTTCCTGIGI GAAATTGITA
TCCGCTCACA ATTCCACACA ACATACGAGC CGGAAGCATA AAGTGTAAAG
CCTGEGEGTGC CTAATGAGTG AGCTAACTCA CATTAATTGC GITGCGCTCA
CTGCCCCCTT TCCAGICGGEG AAACCTGICG TGCCAGCTGC ATTAATGAAT
CGGCCAACGC GCGEEGAGAG GCGGTTTACG TATTGEGECGC TCTTCCCCTT
CCTCGCTCAC TGACTCCCTG CCCTCAEGTCG TTCEECTGECG GCGAGCGGTA
GCCATCAGTTCACT TGAAAGECGGET CALTLAUGCGT TA CTUCARCAGAAT: GARGERTEATAA

O LA T TORT el TR COATR G i R A oAG

CTGAGRRAGACASASARTCEACGTITCT GAAGHGAGEGEE GTGEEGAARGE KUAHEINHACT

GGao N o AR T AL AR &F GG R TG e

CTATAGCETCCCGEGECEGRAEARAGACTEACTHC BGEGECAGGTABC B G Es GTA

enceS LR R LSl e e

CAGCC%CEB@TEBTAGQEQQGT@@ﬁG@@@@G@DNEEG@é@@@@“@@%fﬁ@ﬁﬁ@¥3¥33
A CAGAGITCTT GAAGIGGIGG CCTAACTACG

TCTT@E?KE&C?E@?&K@&&EA@%&T??ﬁ@%ﬁxﬁ%?¥§§§§ﬁ§r GTT
AATcé@@%@@Eﬁééc$ﬁ$ﬁé@TE@6CE@&@E@TE@&GB@@@%@V&ﬁéH@&¥@éXIIIS
GCGTAGCGGT GGITTTTTTG TTTGCAA TACG CGCAGAAAAA
CCCCAﬁé%ﬁ#c?EEGAEKAéﬁTé@ﬁAfﬁéEféTﬁﬁﬁT@@ﬁﬁﬁ%ﬁéﬁ@*féKéééTCAG
GATA@ﬁééé@fﬁﬁﬁTé@E@é@GiﬁéA@@@@%&Tﬁﬁﬁcﬁﬂﬁﬁﬁ@N@%ﬁT@éﬁ@&ﬁAAAG
GATCTTCACC TAGATCCTTT_TAAATTAAAA ATGAAGTTIT AAATCAATCT
GGACRAREFATAFEARBAEFRAAEE CEFRACEAREETERAIATCAGT

TTTTEATTEACEAAGEEATAPCRAE CERETRTAEEE CORT TEhT @PAAMNARIECTG
ACTCCCCGIC

AGCTGATTTA
AGTTAGGGTG
AGCATGCATC
CCCAGCAGGC
TAGTCCCGCC
GCCCATTCTC
CGAGGCCGCC
TTGGAGGCCT
TTCGGATCTG
GGCATAGTAT
CAGTGCCGTT
TCTGGACCGA
GCCGGTGTGG
CCAGGTGGTG
ACGAGCTGTA
GCCTCCGGGC
GTTCGCCCTG
AGCAGGACTG
GAAAGGTTGG

ACAAAAATTT
TGGAAAGTCC
TCAATTAGTC
AGAAGTATGC
CCTAACTCCG
CGCCCCATGG
TCTGCCTCTG
AGGCTTTTGC
ATCAGCACGT
AATACGACAA
CCGGTGCTCA
CCGGCTCGGG
TCCGGGACGA
CCGGACAACA
CGCCGAGTGG
CGGCCATGAC
CGCGACCCGG
ACACGTGCTA
GCTTCGGAAT

AACGCGAATT
CCAGGCTCCC
AGCAACCAGG
AAAGCATGCA
CCCATCCCGC
CTGACTAATT
AGCTATTCCA
AAAAAGCTCC
GTTGACAATT
GGTGAGGAAC
CCGCGCGCGA
TTCTCCCGGG
CGTGACCCTG
CCCTGGCCTG
TCGGAGGTCG
CGAGATCGGC
CCGGCAACTG
CGAGATTTCG
CGTTTTCCGG

AATTCTGTGG
CAGCAGGCAG
TGTGGAAAGT
TCTCAATTAG
CCCTAACTCC
TTTTTTATTT
GAAGTAGTGA
CGGGAGCTTG
AATCATCGGC
TAAACCATGG
CGTCGCCGGA
ACTTCGTGGA
TTCATCAGCG
GGTGTGGGTG
TGTCCACGAA
GAGCAGCCGT
CGTGCACTTC
ATTCCACCGC
GACGCCGGCT

AATGTGTGTC
AAGTATGCAA
CCCCAGGCTC
TCAGCAACCA
GCCCAGTTCC
ATGCAGAGGC
GGAGGCTTTT
TATATCCATT
ATAGTATATC
CCAAGTTGAC
GCGGTCGAGT
GGACGACTTC
CGGTCCAGGA
CGCGGCCTGG
CTTCCGGGAC
GGGGGCGGGA
GTGGCCGAGG
CGCCTTCTAT
GGATGATCCT



GIGTAGATAA CTACGATACG GGAGGGCTTA CCATCTGECC CCAGIGCTGC
AATGATACCG CGAGACCCAC GCTCACCGEC TCCAGATTTA TCAGCAATAA
WOABBAGEGAGCC CGGAAGGECC GAGCGCAGAA GIGGICCTGC PCT/EP2007/009880
AACTTTATCCGCCTCCATCC AGICTATTAA TTGITGCCGG GAAGCTAGAG
TAAGTAGITC GCCAGTTAAT AGITTGC8EA ACGITGITGC CATTGCTACA
GGCATCGIGG TGTCACGCTC GICGITTGGT ATGECTTCAT TCAGCTCCGG
TTCCCAACGA TCAAGGCGAG TTACATGATC CCCCATGITG TGCAAAAAAG
CGGITAGCTC CTTCGGTCCT CCGATCGITG TCAGAAGTAA GTTGGCCGCA
GIGITATCAC TCATGGITAT GGECAGCACTG CATAATTCTC TTACTGICAT
GCCATCCGTA AGATCCTTTT CTGIGACTGG TGAGTACTCA ACCAAGICAT
TCTGAGAATA GIGTATGCGG CGACCGAGIT GCTCTTGCCC GGECGICAATA
CCAG@@@@@@A&%&WWWWTG@
TTGC&&M@@ Toch 7 EGPFRECEA MR NGB SN A (o
GITCGAT GITAACCCACT CGIGCACCCA ACTGATCITC Al
MTW¢$@WT@G?&WC@WGW@@

A e A A

CGTARACATATETGARAGGTAT TTA GGAGTGAT

e

CTAAGCGEACFARGT TEETCCET GBT TRETGHEGT BHEGACGGTTEC TGRS CETAEITACCCG

Tec O AR T A A T A G PP

GCGGGQEIFAGAGGGGAMGCGAR@IWTW@W@@F GGT

O R TG B Lo o GRAR R ACARA RGO

CAAAGACGT G EACASTETCECEACARRABERT GAGGGGATAAT TCEAGGRARIE GGT

AR R B AR A ARCEAT AR AR EF A BT GO0

GTTGCATTACCATCTASCECOGATATCTCECCAABABA TCECAGRGT A2 CACAAAA

TTT

ATCGACGCTC
CAGGCGTTTC
GCCGCTTACC
TTTCTCATAG
TCCAAGCTGG
CTTATCCGGT
CGCCACTGGC
GGCGGTGCTA
AAGAACAGTA
AAAGAGTTGG
GGTTTTTTTG
AGAAGATCCT
ACTCACGTTA
TAGATCCTTT
TGAGTAAACT
TCTCAGCGAT
GTGTAGATAA
AATGATACCG
ACCAGCCAGC

AAGTCAGAGG
CCCCTGGAAG
GGATACCTGT
CTCACGCTGT
GCTGTGTGCA
AACTATCGTC
AGCAGCCACT
CAGAGTTCTT
TTTGGTATCT
TAGCTCTTGA
TTTGCAAGCA
TTGATCTTTT
AGGGATTTTG
TAAATTAAAA
TGGTCTGACA
CTGTCTATTT
CTACGATACG
CGAGACCCAC
CGGAAGGGCC

TGGCGAAACC
CTCCCTCGTG
CCGCCTTTCT
AGGTATCTCA
CGAACCCcCCC
TTGAGTCCAA
GGTAACAGGA
GAAGTGGTGG
GCGCTCTGCT
TCCGGCAAAC
GCAGATTACG
CTACGGGGTC
GTCATGAGAT
ATGAAGTTTT
GTTACCAATG
CGTTCATCCA
GGAGGGCTTA
GCTCACCGGC
GAGCGCAGAA

CGACAGGACT
CGCTCTCCTG
CCCTTCGGGA
GTTCGGTGTA
GTTCAGCCCG
CCCGGTAAGA
TTAGCAGAGC
CCTAACTACG
GAAGCCAGTT
AAACCACCGC
CGCAGAAAAA
TGACGCTCAG
TATCAAAAAG
AAATCAATCT
CTTAATCAGT
TAGTTGCCTG
CCATCTGGCC
TCCAGATTTA
GTGGTCCTGC

ATAAAGATAC
TTCCGACCCT
AGCGTGGCGC
GGTCGTTCGC
ACCGCTGCGC
CACGACTTAT
GAGGTATGTA
GCTACACTAG
ACCTTCGGAA
TGGTAGCGGT
AAGGATCTCA
TGGAACGAAA
GATCTTCACC
AAAGTATATA
GAGGCACCTA
ACTCCCCGTC
CCAGTGCTGC
TCAGCAATAA
AACTTTATCC



CTGCAACTGA ACAGCGTGAC CCCGGAAGAT ACGGECCGTGT ATTATTGCGC
GCGTACTGGT CGTGCTGATG AGITTGATGT TTGEGECCAA GECACCCTGG

WOPRBNEGEBEAG CTCAGCTTCC ACCAAGGGAC CATCCGICTT eCTEPIBEI®»Ss0

CCCTGCTCCA GGAGCACCTC CGAGAGCACA (CCGCCCTGG GCTGCCTEET
CAAGGACTAC TTCCCCGAAC CGGTGACBeT GICGIGGAAC TCAGGECGCCC
TGACCAGCGG CGIGCACACC TTCCCGECTG TCCTACAGIC CTCAGGACTC
TACTCCCTCA GCAGCGIGGT GACCGTGCCC TCCAGCAGCT TGGGECACGAA
GACCTACACC TGCAACGTAG ATCACAAGCC CAGCAACACC AAGGTGGACA
AGAGAGTTGA GICCAAATAT GGTCCCCCAT GCCCATCATG CCCAGCACCT
GAGITCCTGG GGGGACCATC AGTCTTCCTG TTCCCCCCAA AACCCAAGGA
CACTCTCATG ATCTCCCGGA CCCCTGAGGT CACGIGCGIG GIGGTIGGACG
GCCTECABCEABGE CAANEAECAENS TBRGIEST TR CIRGIIACTAGTRIGTILGTG

FROEAA c
e Cr 6 CF AT DACCCTCET CACACAC TR RACE
TGTCACAREEAGTA ARG RACANS AN GOTSET (RXS CGIISTEEAT C

T o R Tk A AR AT R BT A A T ca

CTTCGCTGCCT GCHACASATEC TR GHACTZCAGIG GRTATIACCIETE THRNGIARGEGAG

o T O P A T MGG A ARG

AGATGGTBETAGCHA TGBCESET GLRAGITRACTION GCT AAGITAAT ALY GKeHAN CTG

76T T AR A A T TG SR AR A PN T

CCGCGCGCBCRGEAACAGRACTA! TCRFACHT GEAXKTGHTAAAAT

TeaOH A AT R FOSAS CARSCOGAR PRSI TR G AG

GTAACCCAETBCCGBGCACTART GG GAACOARCETE ARG TGCAGKHT 18X CTT
CCTCCCTCAG

e A SRR P ORI TR FORGoA

ATAAGGGCGA
TTATTGAAGC
AATGTATTTA
AAAGTGCCAC
TGCACTCTCA
GCTCCCTGCT
AAGCTACAAC

SEQID NO: 43

CACGGAAATG
ATTTATCAGG
GAAAAATAAA
CTGACGTCGA
GTACAATCTG
TGTGTGTTGG
AAGGCAAGGC

TTGAATACTC
GTTATTGTCT
CAAATAGGGG
CGGATCGGGA
CTCTGATGCC
AGGTCGCTGA
TTGACCGAC

IgG4 Expression Vector pMORPH2® h Igy4

TAATACGACT
CACCTGTGGT
CCAGGTGCAA
CCCTGAGCCT
GCTGCTTGGT
GGGCCTTATC

CACTATAGGG
TCTTCCTCCT
TTGCAACAGT
GACCTGTGCG
CTTGGATTCG
TATCTTCGTA

AGACCCAAGC
GCTGGTGGCA
CTGGTCCGGG
ATTTCCGGAG
CCAGTCTCCT
GCAAGTGGGA

ATACTCTTCC
CATGAGCGGA
TTCCGCGCAC
GATCTCCCGA
GCATAGTTAA
GTAGTGCGCG

TGGCTAGCGC
GCTCCCAGAT
CCTGGTGAAA
ATAGCGTGAG
GGGCGTGGCC
TAACGATTAT

TTTTTCAATA
TACATATTTG
ATTTCCCCGA
TCCCCTATGG
GCCAGTATCT
AGCAAAATTT

CACCATGAAA
GGGTCCTGTC
CCGAGCCAAA
CGATAATTCT
TCGAGTGGCT
GCGGTGAGCG

TIT



TTTGITTTTT TGGTAGAGAC GGGGITTCAC CATATTGECC AGGECTGGTCT
CCAACTCCTA ATCTCAGGIG ATCTACCCAC CTTGECCTCC
WOCAHRAFTBET GGGAT TACAGG CGTGAACCAC TGCTCCCTTC CEeCEERRINTM09880
TGATTTTAAA ATAACTATAC CAGCAGGAGG ACGICCAGAC ACAGCATAGG
CTACCTGECC ATGCCCAACC GGTGGGABAT TTGAGITGCT TGCTTGGECAC
TGICCTCTCA TGCGITGGGT CCACTCAGTA GATGCCTGIT GAATTGGGTA
CGCGGECATCG ATTCCACGECG CCCTGTAGCG GCGCATTAAG CGCGEECEEGT
GIGGTGGTTA CGCGCAGCGT GACCGCTACA CTTGCCAGCG CCCTAGCECC
CCCTCCTTTC GCTTTCTTCC CTTCCTTTCT CGCCACGITC GCCGECTTTC
CCCGTCAAGC TCTAAATCGG GGEGCTCCCTT TAGGEGITCCG ATTTAGIGCT
TTACGECACC TCGACCCCAA AAAACTTGAT TAGGSGTGATG GITCACGTAG
TGARRBEECOAPEETECCREAT AGK CEEEHTAT TG CCAETTTGASA GHIIAEET CCA
cmcﬁ?ﬁﬁ@ﬂi@ﬁc&é@&%”\%c&ﬁ% GOAMS e LGN AR CCT
CTCGGICT ATTCTTTTGA TTTATAAGGG ATTTTGCCGA TTTCGGECCTA
GCGT$¢@¢TAMRGWQTF@E TEEREAEARASGEBLTARCESS AVCOTGE TCT

oA T AT CARRGCATS T TR T AT CAGCAAC AT O o

CCCTAABICBCCABGEBTCTCCAGE GRGEBARALCT GATETASAGTA GEIAIIT CAA

O R SR BT SR AL ATGEE AT SRRT R T T T

TGACSATTAT CCAGCABGEBCCAGEC CUGCCTCT GCC TRCRGAGCTA T ABTAGAAGT A

e T e

GACCUBCATGATEGAASGRAGARBGAAERGCACCEA CABTRCTCAAG CXGEZIAGCGT

Ao e MR R o ARG R B COBE T TGTC

GIC
GAGTAAGAGEGAGCGGACTECCGRAGT COTTGAAT GAA CCTCCABGAAG CAEEGRACGECG

cnct R R AR R TR F G T TR FCat R ACRARTa00

TGAGCASGHA CAGECTCTGATCECACERGTTCAT ECT GGTEGCATASAA THETCIAT CAT

GAGG
GTACCGTGTG
GCAAGGAGTA
GAGAAAACCA
CACCCTGCCC
CCTGCCTGGT
AGCAATGGGC
CTCCGACGGC
GGTGGCAGGA
CACAACCACT
GCCCGTTTAA
GGCCCTGGAA
TAAGTTGCAT
TGGAGGGGGG
GGCCTGCGGG
GGCTCACTGC
CCTCCCGAGT
TTTGTTTTTT
CCAACTCCTA

%ﬁnggébCAAGAC

GTCAGCGTCC
CAAGTGCAAG
TCTCCARAAGC
CCATCCCAGG
CAAAGGCTTC
AGCCGGAGAA
TCCTTCTTCC
GGGGAATGTC
ACACACAGAA
ACGGGTGGCA
GTTGCCACTC
CATTTTGTCT
TGGTATGGAG
GTCTATTGGG
AATCTCCGCC
TGTTGGGATT
TGGTAGAGAC
ATCTCAGGTG

AAAGCCGCGG
TCACCGTCCT
GTCTCCAACA
CAAAGGGCAG
AGGAGATGAC
TACCCCAGCG
CAACTACAAG
TCTACAGCAG
TTCTCATGCT
GAGCCTCTCC
TCCCTGTGAC
CAGTGCCCAC
GACTAGGTGT
CAAGGGGCAA
AACCAAGCTG
TCCTGGGTTC
CCAGGCATGC
GGGGTTTCAC
ATCTACCCAC

GAGGAGCAGT
GCACCAGGAC
AAGGCCTCCC
CCCCGAGAGC
CAAGAACCAG
ACATCGCCGT
ACCACGCCTC
GCTAACCGTG
CCGTGATGCA
CTGTCTCTGG
CCCTCCCCAG
CAGCCTTGTC
CCTTCTATAA
GTTGGGAAGA
GAGTGCAGTG
AAGCGATTCT
ATGACCAGGC
CATATTGGCC
CTTGGCCTCC

TCAACAGCAC
TGGCTGAACG
GTCCTCCATC
CACAGGTGTA
GTCAGCCTGA
GGAGTGGGAG
CCGTGCTGGA
GACAAGAGCA
TGAGGCTCTG
GTAAATGAGG
TGCCTCTCCT
CTAATAAAAT
TATTATGGGG
CAACCTGTAG
GCACAATCTT
CCTGCCTCAG
TCACCTAATT
AGGCTGGTCT
CAAATTGCTG



ATGCGECEEC TGCATACGCT TGATCCGGECT ACCTGCCCAT TCGACCACCA
AGCGAAACAT CGCATCGAGC GAGCACGTAC TCGGATGGAA GCCGGTCTTG
WORGBAFERECA TGATCTGGAC GAAGAGCATC AGGGECTCGEC BCTABINEHAMY880
CTGITCGCCA GGCTCAAGGC GCGCATGCCC GACGECGAGG
ATCTCGTCGTGACCCATGGEC GATGCCTG8E TGCCGAATAT CATGGTGGAA
AATGECCCCT TTTCTGGATT CATCGACTGI GGECCGEECTGG GTGTGECGEA
CCGCTATCAG GACATAGCGT TGGCTACCCG TGATATTGCT GAAGAGCTTG
GCGGECGAATG GECTGACCGC TTCCTCGIGC TTTACGGTAT CGCCGCTCCC
GATTCGCAGC GCATCGCCTT CTATCGCCTT CTTGACGAGT TCTTCTGAGC
GGGACTCTGG GGTTCGAAAT GACCGACCAA GCGACGCCCA ACCTGCCATC
ACGAGATTTC GATTCCACCG CCGCCTTCTA TGAAAGGITG GGCTTCGGAA
GGATTECRFE T CCECBAECACCEGC TFCEA TGATCC CTCCATCCIEA TEINAZICATG

R R ACE ARTACEATER. CAART T CRERRATRRAGIA CHTEFIRT CAC

ATGCTGBATTCHACCFRETBET TTGABTTASACTGA TTGAARGT AT CLIATICAT GTC

e A EARE T B O T CAR AR A CAC FACRTATAG

ATTCCBGGBAGCCATTARAGTGT A8ACATTRBGECHEGCCECHASTGATTG GIEITIRACT C

CGCOEH e AH EC T HART CAR T CAECARC Aok

GCTTETATTCGCCLECCTCTTCCCCGTCRCGTCCCECAGGTRAT TCELT ARUAZIUSGTC

e AR YR AR R AT SRACKT GO CLRARACCCC

TCGAACCAAAAGHRAA CAEGARCTCEEGARBARGECCECECETECT GECHEGLEIICIECCAT

oo AT T AGEAC AT ARRGAF ACBEAGEACE P (A aCA

TAGTGEKCEETQEET@EEEI@TC@EG@EE@EGA@@@CE@@@@@TE&@T@GﬁﬁTACCTG
GCG CTTTCTCATA GCTCACGCTG

ATTC?R&#AT%?@K@W@@G%WK@%‘?@@T%@@?W@ GC
AATG CRECTRACCEET BaETaia T TATCCEE cRAACIAT CGT

CTTGAGT
TGTCAGTTAG

GCAAAGCATG
GCTCCCCAGC
ACCATAGTCC
TTCCGCCCAT
AGGCCGAGGC
TTTTTTGGAG
CATTTTCGGA
AACAAGATGG
TTCGGCTATG
GTTCCGGCTG
TGTCCGGTGC
CTGGCCACGA
AGCGGGAAGG
TGTCATCTCA
ATGCGGCGGC
AGCGAAACAT
TCGATCAGGA
CTGTTCGCCA

gg?bTGGAAA
CATCTCAATT
AGGCAGAAGT
CGCCCCTAAC
TCTCCGCCCC
CGCCTCTGCC
GCCTAGGCTT
TCTGATCAAG
ATTGCACGCA
ACTGGGCACA
TCAGCGCAGG
CCTGAATGAA
CGGGCGTTCC
GACTGGCTGC
CCTTGCTCCT
TGCATACGCT
CGCATCGAGC
TGATCTGGAC
GGCTCAAGGC

GTCCCCAGGC
AGTCAGCAAC
ATGCAAAGCA
TCCGCCCATC
ATGGCTGACT
TCTGAGCTAT
TTGCAARAAG
AGACAGGATG
GGTTCTCCGG
ACAGACAATC
GGCGCCCGGT
CTGCAGGACG
TTGCGCAGCT
TATTGGGCGA
GCCGAGAAAG
TGATCCGGCT
GAGCACGTAC
GAAGAGCATC
GCGCATGCCC

TCCCCAGCAG
CAGGTGTGGA
TGCATCTCAA
CCGCCCCTAA
AATTTTTTTT
TCCAGAAGTA
CTCCCGGGAG
AGGATCGTTT
CCGCTTGGGT
GGCTGCTCTG
TCTTTTTGTC
AGGCAGCGCG
GTGCTCGACG
AGTGCCGGGG
TATCCATCAT
ACCTGCCCAT
TCGGATGGAA
AGGGGCTCGC
GACGGCGAGG

GCAGAAGTAT
AAGTCCCCAG
TTAGTCAGCA
CTCCGCCCAG
ATTTATGCAG
GTGAGGAGGC
CTTGTATATC
CGCATGATTG
GGAGAGGCTA
ATGCCGCCGT
AAGACCGACC
GCTATCGTGG
TTGTCACTGA
CAGGATCTCC
GGCTGATGCA
TCGACCACCA
GCCGGTCTTG
GCCAGCCGAA
ATCTCGTCGT



ACCCGGTAAG ACACGACTTA TCGCCACTGG CAGCAGCCAC TGGTAACAGG
ATTAGCAGAG CGAGGTATGI AGGCGGTGCCT ACAGAGITCT TGAAGTGGTG
WORESTAEGEAC GECTACACTA GAAGAACAGT ATTTGGTATC PCTEPIETGXS80
TGAAGCCAGT TACCTTCGGA AAAAGAGITG GTAGCTCTTG ATCCGGCAAA
CAAACCACCG CTGGTAGCGG TGGTTTT8IT GITTGCAAGC AGCAGATTAC
GCGCAGAAAA AAAGGATCTC AAGAAGATCC TTTGATCTTT
TCTACGGGGTCTGACGCTCA GIGGAACGAA AACTCACGTT AAGGGATTTT
GGTCATGAGA TTATCAAAAA GGATCTTCAC CTAGATCCTT TTAAATTAAA
AATGAAGITT TAAATCAATC TAAAGTATAT ATGAGTAAAC TTGGTCTGAC
AGITTACCAAT GCTTAATCAG TGAGGSCACCT ATCTCAGCGA TCTGICTATT
TCGITCATCC ATAGITGCCT GACTCCCCGI CGIGTAGATA ACTACGATAC
GACCCBTAGCGERT GACEATET AGC (CAEABHGERE GEAERT AR @EEAGATCCA

A Rk ROT G OF G ERACT T ATC T GATS AT IATTA

GACARRGGCFTGLCCCERAACCT AGA TBTARCTAGRR CEGCTIAG TG TREATGCCC

oo R R AT A TR A R ko B A T ar

GCATCGCCCAT GTATGGGCARARAA CBCEBLIAGCT TCT GRGEG IEES ATTERIEGT T

6 R bR R ek S RGP AR o

GATTGTEAGEACTGCARCCAAGTGA ARBCTGAGAST TAGBERA GlUs THATUILAGT

SenCE e PP AT Eat P ChRRCGF RO TGRS oaa

TCGCCCATCTTAGECECTETTGAGA GUAGATGTT GBAATGEAACCERA ATGIASACCC

AATALEREA A AT o TR A B AT RS AR anT

TTGTGETEABTACTAGATCACACTCEACETATCCAAR TRRDSTTAES X¥AJdET CAG

R e s e

TGARACTOAT CRECCACATRTCREBTETRCECT ARG ATRECACT CCAHEIEXATCT

GCTCTGAT GC

AAAGTGTAAA
CGTTGCGCTC

CATTAATGAA

CTCTTCCGCT
GGCGAGCGGT
TCAGGGGATA
CAGGAACCGT
CCCCTGACGA
CCGACAGGAC
GCGCTCTCCT
TCCCTTCGGG
AGTTCGGTGT
CGTTCAGCCC
ACCCGGTAAG
ATTAGCAGAG
GCCTAACTAC
TGAAGCCAGT
CAAACCACCG
GCGCAGAAAA

GCCTGGGGTG
ACTGCCCGCT
TCGGCCAACG
TCCTCGCTCA
ATCAGCTCAC
ACGCAGGAAA
AAAAAGGCCG
GCATCACAAA
TATAAAGATA
GTTCCGACCC
AAGCGTGGCG
AGGTCGTTCG
GACCGCTGCG
ACACGACTTA
CGAGGTATGT
GGCTACACTA
TACCTTCGGA
CTGGTAGCGG
AAAGGATCTC

CCTAATGAGT
TTCCAGTCGG
CGCGGGGAGA
CTGACTCGCT
TCAAAGGCGG
GAACATGTGA
CGTTGCTGGC
AATCGACGCT
CCAGGCGTTT
TGCCGCTTAC
CTTTCTCATA
CTCCAAGCTG
CCTTATCCGG
TCGCCACTGG
AGGCGGTGCT
GAAGAACAGT
AAAAGAGTTG
TGGTTTTTTT
AAGAAGATCC

GAGCTAACTC
GAAACCTGTC
GGCGGTTTGC
GCGCTCGGTC
TAATACGGTT
GCAARAGGCC
GTTTTTCCAT
CAAGTCAGAG
CCCCCTGGAA
CGGATACCTG
GCTCACGCTG
GGCTGTGTGC
TAACTATCGT
CAGCAGCCAC
ACAGAGTTCT
ATTTGGTATC
GTAGCTCTTG
GTTTGCAAGC
TTTGATCTTT

ACATTAATTG
GTGCCAGCTG
GTATTGGGCG
GTTCGGCTGC
ATCCACAGAA
AGCAAAAGGC
AGGCTCCGCC
GTGGCGAAAC
GCTCCCTCGT
TCCGCCTTTC
TAGGTATCTC
ACGAACCCCC
CTTGAGTCCA
TGGTAACAGG
TGAAGTGGTG
TGCGCTCTGC
ATCCGGCAAA
AGCAGATTAC
TCTACGGGGT



CGCATAGITA AGCCAGTATC TGCTCCCTGC TTGIGIGITG GAGGTCCCTG
AGTAGTGCGEC GAGCAAAATT TAAGCTACAA CAAGGCAAGG CTTGACCGAC
WOAIRIGEREGA AGAATCTGCT TAGGEGITAGG CGITTTGCGC PCUEPBZGAY880
TGTACGGEGECC AGATATACGC GITGACATTG ATTATTGACT AGITATTAAT
AGTAATCAAT TACGGGGTCA TTAGITCB0A GCCCATATAT GGAGITCCGC
GITACATAAC TTACGGTAAA TGGECCCGCCT GGECTGACCGC CCAACGACCC
CCGCCCATTG ACGTCAATAA TGACGTATGT TCCCATAGTA ACGCCAATAG
GGACTTTCCA TTGACGICAA TGGGTGGAGT ATTTACGGTA
AACTGCCCACTTGGECAGTAC ATCAAGTGTA TCATATGCCA AGTACGCCCC
CTATTGACGT CAATGACGGT AAATGECCCG CCTGGCATTA TGCCCAGTAC
ATGACCTTAT GGGACTTTCC TACTTGSECAG TACATCTACG TATTAGICAT
CTGACELT AR TACECAREEREATBC TCAL BT TCBEL CERAATAICAIGT QAT RGRGAT

T .- T
s T TS GG AR i
TAAATAAETCCEBBACTATRGABCCAGSAPACCIRGECIAGEECT GBI TBEEIAFTEAGG

O R oA TSR0 BN AT oG LSHaA el EbRCS] on

ATAGVBGEGT BMORPHICERZ ﬁGW@W@aACTMm@E@Gm

R AT BT GG R AT OIS 7

CTCCEGRTTT CAGIA GAEA GECBEACBGACATCAGG CARGBGACTSA CLIGHRIEH AGC

GO R COLEARRE CF T GAT TR G AAT TR GAGSGREcCT

GGAAGRGEGSTGIEA GEATCGT TECTCAGTERAT CEA TAAMGEEEEAC CIAEIAAGC

AT R AT P FTET R GrEFT T G SO AR SRR GO

TTCAGCOIAGGICACACARAB CBCT AGCCCCET GBEATBAGRET GEL ce2@EIaCTCC

onccd B R A ST Sl TS

TCAGAAGTA
AGTTGGCCGC
CTTACTGTCA
AACCAAGTCA
CGGCGTCAAT
CTCATCATTG
GCTGTTGAGA
CAGCATCTTT
CAAAATGCCG
CATACTCTTC
TCATGAGCGG
GTTCCGCGCA
AGATCTCCCG
CGCATAGTTA
AGTAGTGCGC
ATTTGCATGA
TGTACGGGCC
AGTAATCAAT
GTTACATAAC
CCGCCCATTG
GGACTTTCCA

AGTGTTATCA
TGCCATCCGT
TTCTGAGAAT
ACGGGATAAT
GAAAACGTTC
TCCAGTTCGA
TACTTTCACC
CAAAMAAGGG
CTTTTTCAAT
ATACATATTT
CATTTCCCCG
ATCCCCTATG
AGCCAGTATC
GAGCAAAATT
AGAATCTGCT
AGATATACGC
TACGGGGTCA
TTACGGTAAA
ACGTCAATAA
TTGACGTCAA

CTCATGGTTA
AAGATGCTTT
AGTGTATGCG
ACCGCGCCAC
TTCGGGGCGA
TGTAACCCAC
AGCGTTTCTG
AATAAGGGCG
ATTATTGAAG
GAATGTATTT
ARAAAGTGCCA
GTGCACTCTC
TGCTCCCTGC
TAAGCTACAA
TAGGGTTAGG
GTTGACATTG
TTAGTTCATA
TGGCCCGCCT
TGACGTATGT
TGGGTGGAGT

TGGCAGCACT
TCTGTGACTG
GCGACCGAGT
ATAGCAGAAC
AAACTCTCAA
TCGTGCACCC
GGTGAGCARA
ACACGGAAAT
CATTTATCAG
AGAAAAATAA
CCTGACGTCG
AGTACAATCT
TTGTGTGTTG
CAAGGCAAGG
CGTTTTGCGC
ATTATTGACT
GCCCATATAT
GGCTGACCGC
TCCCATAGTA
ATTTACGGTA

GCATAATTCT
GTGAGTACTC
TGCTCTTGCC
TTTAAAAGTG
GGATCTTACC
AACTGATCTT
AACAGGAAGG
GTTGAATACT
GGTTATTGTC
ACAAATAGGG
ACGGATCGGG
GCTCTGATGC
GAGGTCGCTG
CTTGACCGAC
TGCTTCGCGA
AGTTATTAAT
GGAGTTCCGC
CCAACGACCC
ACGCCAATAG
AACTGCCCAC



GAAGGCAGAT AGCAGCCCCG TCAAGGCGEG AGTGGAGACC ACCACACCCT
CCAAACAAAG CAACAACAAG TACGCGGECCA GCAGCTATCT GAGCCTGACG
WOCAIREAEGAGT GGAAGTCCCA CAGAAGCTAC AGCTGCCAGG PCAEBIAT@AO880
AGGGAGCACC GIGGAGAAGA CAGTGECCCC TACAGAATGI TCATAGGEGEEC
CCGTTTAAAC GGGITGECATC CCTGTGAGEC CTCCCCAGIG CCTCTCCTGG
CCCTGGAAGT TGCCACTCCA GI'GCCCACCA GCCTTGTCCT AATAAAATTA
AGITGCATCA TTTTGICTGA CTAGGTIGICC TTCTATAATA
TTATGCEGTGGAGGEEEGEGETG GTATGGAGCA AGGGGCAAGT TGGGAAGACA
ACCTGTAGGEG CCTCCGEEGT CTATTGEGAA CCAAGCTGEA GI'GCAGTGEC
ACAATCTTGG CTCACTGCAA TCTCCGCCTC CTGGGTTCAA GCGATTCTCC
TGACCTCAGCC TCCCGAGITG TTGGGATTCC AGGCATGCAT GACCAGECTC
TTGCRECTARTATEARET ST AT T B TEEAGABACEE ASSCOAGIR TIGACEITCAG

T R PR R TOACACTS GRS A T T Cr6
GGGARTTTCRARAT T AACTATATEA ASCABGAGERT TARITATACAT TRETARTRGECT

AT ee e T L B e AT A Rk T ORET T ok T A

CTCACEAA CGRTCTEBACCCECC ACTCTAGCHEA (GIAFRAAGTSE ATIIIEIST GT

o S TR L T FRC T R AT G AT o0k

CCATUHACALAGRART FABATCCEAGCECTCIET ThHE TGEGRBTCELTT AITMGIAL T TT

' U GIG

g e e e

T TTCTTTAATA GIGGACTCTT GITCCAAACT GGAACAACAC TCAACCCTAT

CTCGGTCTAT TCTTTTGATT TATAAGGGAT TTTGGEGGATT TCGGCCTATT

SEQ ,@EAA@AAA TGAGCTGATT TAACAAAAAT TTAACGCGAA TTAATTCTGT

TGIGIG TCAGITAGEG TGTGGAAAGT CCCCAGGCTC CCCAGGECAGG

CAGAAGTATG CAAAGCATGC ATCTCAATTA GICAGCAACC 'AGGTGTGGAA

196 LAGREOUCAGGE (FCEEUAGCTACGHCAGOWEETA  GGARMBEAT GCATCTCAAT

TAGTCAGCAA CCATAGICCC GCCCCTAACT CCGCCCATCC CGCCCCTAAC
TCCGCCCAGT

TAATACGACT
TGGGCTCTGC
TGATATCGTG
GTGTGACCAT
GTGTCTTGGT
TCGTAATTCT
AAAGCGGCAC
GAAGCGGATT
CGGCGGCACG
TCACTCTGTT
CTGGTGTGTC
GAAGGCAGAT
CCAAACAAAG
CCTGAGCAGT
AGGGAGCACC
CCGTTTAAAC
CCCTGGAAGT
AGTTGCATCA

CACTATAGGG
TGCTCCTCAC
CTGACCCAGC
CTCGTGTAGC
ACCAGCAGTT
AAGCGTCCCT
CAGCGCGAGC
ATTATTGCTC
AAGTTAACCG
CCCGCCCTCC
TCATAAGTGA
AGCAGCCCCG
CAACAACAAG
GGAAGTCCCA
GTGGAGAAGA
GGGTGGCATC
TGCCACTCCA
TTTTGTCTGA

AGACCCAAGC
CCTCCTCACT
CGCCTTCAGT
GGCAGCAGCA
GCCCGGGACG
CAGGCGTGCC
CTTGCGATTA
TACTTATGAT
TCCTAGGTCA
TCTGAGGAGC
CTTCTACCCG
TCAAGGCGGG
TACGCGGCCA
CAGAAGCTAC
CAGTGGCCCC
CCTGTGACCC
GTGCCCACCA
CTAGGTGTCC

TGGCTAGCGC
CAGGGCACAG
GAGTGGCGCA
GCAACATTGG
GCGCCGAAAC
GGATCGTTTT
CGGGCCTGCA
ACTTTTTCTA
GCCCAAGGCT
TTCAAGCCAA
GGAGCCGTGA
AGTGGAGACC
GCAGCTATCT
AGCTGCCAGG
TACAGAATGT
CTCCCCAGTG
GCCTTGTCCT
TTCTATAATA

CACCATGGCC
GATCCTGGGC
CCAGGTCAGC
TAATAATTAT
TTCTGATTTC
AGCGGATCCA
AAGCGAAGAC
TTGTGTTTGG
GCCCCCTCGG
CAAGGCCACA
CAGTGGCCTG
ACCACACCCT
GAGCCTGACG
TCACGCATGA
TCATAGGGGC
CCTCTCCTGG
AATAAAATTA
TTATGGGGTG



TCCGCCCCATT CTCCGCCCCA TGGCTGACTA ATTTTTTTTA TTTATGCAGA
GGCCGAGECC GCCTCTGCCT CTGAGCTATT CCAGAAGTAG TGAGGAGGECT
WOTRNSIB&BAGE CCTAGECTTT TGCAAAAAGC TCCCGGGAGC PUEERIWTOM®SSO
ATTTTCGGAT CTGATCAGCA CGIGITGACA ATTAATCATC GGCATAGTAT
ATCGGCATAG TATAATACGA CAAGGTGAG AACTAAACCA TGGECCAAGIT
GACCAGIGCCC GITCCGGTIGEC TCACCGECECG CGACGICECC GGAGCCEETCG
AGTTCTGGAC CGACCGECTC GGEGITCTCCC GCGACTTCGT GGAGGACGAC
TTCCCCGGTG TGGTCCGGGA CGACGTGACC CTGITCATCA GCGCGGICCA
GGACCAGGTG GTGCCGGACA ACACCCTGEC CTEEGTGIaag
GI'GCGCGCECCTGCGACGAGCT GTACGCCGAG TGGTCGGAGG TCGIGICCAC
GAACTTCCGG GACGCCTCCG GGCCGECCAT GACCGAGATC GGECGAGCAGC
GAGGEEFEEECEEA TEGAGFFCANS AR IASS BRI T TIEHECAC
ceTaEEEEEORPRTIBATGACEA ATXARACTHG GIARRASATIA TREATAECAC
CGCCCGECCTTC TATGAAAGGT TGEECTTCGG AATCGITTTC CGGGACGCCG
CTCACLFCRAT BAT CCETCEACEES W@ XTHRFC R ATITTAGIGC CHIESCTCAC

oo TP KA ARRE BT T C ACTOOAT 1T R TEr T

TGTTTGTTTAAARCRGBARCAST GEA TICHICFCATRS TGS AT @I TENGCTCT

A T R A AR AT A TSR ATARRTGTA

ATTABAGGCEGCEGBATGBCTIAA TIEA CETIGAECT AAT CROACATE MTT'IWBCGC

P R BRI A AP ARG AT S T o

GCCCERATCGTCBGEGEAGTGAC TG TATEIEGT mcmcn@mcmmmece

T T AR ARAREAT T AL TEAGCANAL ERAEIAC

TCCAGTASABACECTEGCGETCGIA TEAELLGI TGG SHAFEIT GaT CeKEd GAC

oo KT AAER T ACERAGF PR KRG

TTTCETCITCCEACTCTTBCCCCTR CATOGERT ACG CTETQXECEIET AXAET TCG

TAAA%%%@%EEEE¥ECCTTTA

GACCCCAAAA
CTGATAGACG
GTGGACTCTT
TCTTTTGATT
TGAGCTGATT
TCAGTTAGGG
CAAAGCATGC
CTCCCCAGCA
CCATAGTCCC
TCCGCCCATT
GGCCGAGGCC
TTTTTGGAGG
ATTTTCGGAT
ATCGGCATAG
GACCAGTGCC
AGTTCTGGAC
TTCGCCGGTG
GGACCAGGTG

AACTTGATTA
GTTTTTCGCC
GTTCCAAACT
TATAAGGGAT
TAACAAAAAT
TGTGGAAAGT
ATCTCAATTA
GGCAGAAGTA
GCCCCTAACT
CTCCGCCCCA
GCCTCTGCCT
CCTAGGCTTT
CTGATCAGCA
TATAATACGA
GTTCCGGTGC
CGACCGGCTC
TGGTCCGGGA
GTGCCGGACA

GGGTTCCGAT
GGGTGATGGT

'CTTTGACGTT

GGAACAACAC
TTTGGGGATT
TTAACGCGAA
CCCCAGGCTC
GTCAGCAACC
TGCAAAGCAT
CCGCCCATCC
TGGCTGACTA
CTGAGCTATT
TGCAAAAAGC
CGTGTTGACA
CAAGGTGAGG
TCACCGCGCG
GGGTTCTCCC
CGACGTGACC
ACACCCTGGC

TTAGTGCTTT
TCACGTAGTG
GGAGTCCACG
TCAACCCTAT
TCGGCCTATT
TTAATTCTGT
CCCAGGCAGG
AGGTGTGGAA
GCATCTCAAT
CGCCCCTAAC
ATTTTTTTTA
CCAGAAGTAG
TCCCGGGAGC
ATTAATCATC
AACTAAACCA
CGACGTCGCC
GGGACTTCGT
CTGTTCATCA
CTGGGTGTGG

ACGGCACCTC
GGCCATCGCC
TTCTTTAATA
CTCGGTCTAT
GGTTAAAAAA
GGAATGTGTG
CAGAAGTATG
AGTCCCCAGG
TAGTCAGCAA
TCCGCCCAGT
TTTATGCAGA
TGAGGAGGCT
TTGTATATCC
GGCATAGTAT
TGGCCAAGTT
GGAGCGGTCG
GGAGGACGAC
GCGCGGTCCA
GTGCGCGGCC



CCCTTTCTCA ATGCTCACGC TGTAGGTATC TCAGITCGGT GIAGGTCGIT
CGCTCCAAGC TGGEECTGIGI GCACGAACCC CCCGITCAGC CCGACCCCTG
WOCEBOFFARCC GGTAACTATC GICTTGAGIC CAACCCGGTA ARGRAEROGAGIY880
TATCGCCACT GGCAGCAGCC ACTGGTAACA GGATTAGCAG AGCGAGGTAT
GTAGGCGGIG CTACAGAGIT CTTGAAM@SG TGECCTAACT ACGGCTACAC
TAGAAGGACA GTATTTGGTA TCTGCGCTCT GCTGAAGCCA GITACCTTCG
GAAAAAGAGT TGGTAGCTCT TGATCCGGECA AACAAACCAC CGCTGGTAGC
GGTGGTTTTT TTGITTGCAA GCAGCAGATT ACGCGCAGAA AAAAAGGATC
TCAAGAAGAT CCTTTGATCT TTTCTACGGEG GICTGACGCT CAGIGGAACG
AAAACTCACG TTAAGGGATT TTGGICATGA GATTATCAAA AAGGATCTTC
ACCTAGATCC TTTTAAATTA AAAATGAAGI TTTAAATCAA
TGCAGEHARARGFAFAFATCAGT AL GACHFEAGRC TSGR TC
EASEA EaCAGE ARG T Iébéﬁ TGC
GACGéCéI';!(:?ACT CCCgCgTE’gGTGT AGA C%%ACT AC%E% G:&%G%r C%%CCA CTG
GGAGTECCCACTTECHOCAATGATE (CCECAAGATG CCACCAICATT GEEGITTAGAT

Ao A AR TSR AT oA T ART 1T P AR A

TATGEABYARGCTBGCTTCCGGAGRT CRATAGTT PGCGBCAUET BET GRAIGHRIIT GCT

Ce O RO ARG CRBRFACKT G R GOk TG I ArAA

TTATNAGRGGT TASTERACGTTCHAT ABETEBEA GOBATRGTBAGAAG ARMGTTTGGCC

e R R T o R SR AT RC TR AT

CATCEATTTA GAGATATAGSTGT ATEAIEBEGACCEA GECTBCTCRLG T&CAGEEIGT CA

L T S

ACAATATCRAGATEACGATECAABGC GARGCCIGNEGATCT

reccl R TE AR TAN A AR AR AR ER R PA IR FiCTCT

cTTTdCAGTE TCCARAASTTAT TG TAGCAGET AGCAABEET GA ARG CHCLCARGACC

GGATACATAT

CGCGCGGGGA
CACTGACTCG
ACTCAAAGGC
AAGAACATGT
CGCGTTGCTG
AAAATCGACG
TACCAGGCGT
CCTGCCGCTT
CGCTTTCTCA
CGCTCCAAGC
CGCCTTATCC
TATCGCCACT
GTAGGCGGTG
TAGAAGGACA
GAAAAAGAGT
GGTGGTTTTT
TCAAGAAGAT
AAAACTCACG
ACCTAGATCC

GAGGCGGTTT
CTGCGCTCGG
GGTAATACGG
GAGCAAAAGG
GCGTTTTTCC
CTCAAGTCAG
TTCCCCCTGG
ACCGGATACC
ATGCTCACGC
TGGGCTGTGT
GGTAACTATC
GGCAGCAGCC
CTACAGAGTT
GTATTTGGTA
TGGTAGCTCT
TTGTTTGCAA
CCTTTGATCT
TTAAGGGATT
TTTTAAATTA

GCGTATTGGG
TCGTTCGGCT
TTATCCACAG
CCAGCAAAAG
ATAGGCTCCG
AGGTGGCGAA
AAGCTCCCTC
TGTCCGCCTT
TGTAGGTATC
GCACGAACCC
GTCTTGAGTC
ACTGGTAACA
CTTGAAGTGG
TCTGCGCTCT
TGATCCGGCA
GCAGCAGATT
TTTCTACGGG
TTGGTCATGA
AAAATGAAGT

CGCTCTTCCG
GCGGCGAGCG
AATCAGGGGA
GCCAGGAACC
CCCCCCTGAC
ACCCGACAGG
GTGCGCTCTC
TCTCCCTTCG
TCAGTTCGGT
CCCGTTCAGC
CAACCCGGTA
GGATTAGCAG
TGGCCTAACT
GCTGAAGCCA
AACAAACCAC
ACGCGCAGARA
GTCTGACGCT
GATTATCAAA
TTTAAATCAA

CTTCCTCGCT
GTATCAGCTC
TAACGCAGGA
GTAAAAAGGC
GAGCATCACA
ACTATAAAGA
CTGTTCCGAC
GGAAGCGTGG
GTAGGTCGTT
CCGACCGCTG
AGACACGACT
AGCGAGGTAT
ACGGCTACAC
GTTACCTTCG
CGCTGGTAGC
AAAAAGGATC
CAGTGGAACG
AAGGATCTTC
TCTAAAGTAT



TTAGAAAAAT AAACAAATAG GGGTTCCGCG CACATTTCCC
CACCTGACGT CGACGGATCG GGAGATCTCC CGATCCCCTA
TCAGTACAAT CTGCTCTGAT GCCGCATAGT PARGERONGENAYS880
GCCTTGIGIGI TGGAGGTCGEC TGAGTAGTGC GCGAGCAAAA
AACAAGGCAA GCCECTTGAGEG ACAATTGCAT GAAGAATCTG
GCECGTITTTGC GCTGCCTTCGEC GATGTACGGEG CCAGATATAC
TGATTATTGA CTAGITATTA ATAGTAATCA ATTACGGGEGT
TAGCCCATAT ATGGAGTTCC GOGTTACATA ACTTACGGTA
CTGGCTGACC GCCCAACGAC CCCCGCCCAT TGACGTCAAT
AATGACGTAT GITCCCATAG TAACGCCAAT AGGCGACTTTC CATTGACGTC
AATGCGEGTGCGA CTATTTACGG TAAACTGCCC ACTTGGECAGI ACATCAAGTG
ATATEAFEARAPCE TCAACTACESE ERECLCAT AAE AR AN T GRAAFGGCC
CTATQGEQE@GgﬁEdﬁﬁﬁa?§3¥§&d%%%@%%JEE%f%E?¥%%3E%%ACT%ISQ
CCTACTTGGCCAGTACATCTA CGTATTAGIC ATCGCTATTA CCAT
GTCG@G@G@?TT@@QEQQGQENHQ$G$R§§§§3m330$ﬁmglgﬂqqcQﬁKﬁTﬂKIXEB

rees G I O AR A S

TAAAGCASATCBGC CEERAGECGEHE CAATEEFCEAA CEGRITAT ATHC ARGIAGARCT C

B e G o

ector
TTCGENBRPHE( ART AG T GCa SR ATAATATCAGT (GATTHATIAGER FEEACTIAAGC

e R S R EhA AT A Ak P AT

CGATTABGGTGAACTEEGABCGCRIG (GIGATCCTIGTE TGAABART ARG CEEIARECGA

oo AR T ART TR T AR TP AP PR G oo

CACTCGACGGET TAT GAGEGGET CTGCEARGIGECAC TTIEGATGIT AXT CCAAAATTA

AR T AT ACET TG GRTACS RRACPTOAA Tk

ATAGCCTHBCT CCACCEATGRGETCTGCTCTTG CCCGGCGTCA ATACGGGATA

TTGAATGTAT
CGAAAAGTGC
WO RGSISERCTC
TCTGCTCCCT
TTTAAGCTAC
CTTAGGGITA
GCGTTGACAT
CATTAGITCA
AATGGECCCEC

ATACCGCGCC
TCTTCGGGGC
GATGTAACCC
CCAGCGTTTC
GGAATAAGGG
ATATTATTGA
TTGAATGTAT
CGAAAAGTGC
TGGTCGACTC
TCTGCTCCCT
TTTAAGCTAC
CTTAGGGTTA
GCGTTGACAT
CATTAGTTCA
AATGGCCCGC
AATGACGTAT
AATGGGTGGA
TATCATATGC
CGCCTGGCAT

ACATAGCAGA
GAAAACTCTC
ACTCGTGCAC
TGGGTGAGCA
CGACACGGAA
AGCATTTATC
TTAGAAAAAT
CACCTGACGT
TCAGTACAAT
GCTTGTGTGT
AACAAGGCAA
GGCGTTTTGC
TGATTATTGA
TAGCCCATAT
CTGGCTGACC
GTTCCCATAG
CTATTTACGG
CAAGTACGCC
TATGCCCAGT

ACTTTAAAAG
AAGGATCTTA
CCAACTGATC
AAAACAGGAA
ATGTTGAATA
AGGGTTATTG
AAACAAATAG
CGACGGATCG
CTGCTCTGAT
TGGAGGTCGC
GGCTTGACCG
GCTGCTTCGC
CTAGTTATTA
ATGGAGTTCC
GCCCAACGAC
TAACGCCAAT
TAAACTGCCC
CCCTATTGAC
ACATGACCTT

TGCTCATCAT
CCGCTGTTGA
TTCAGCATCT
GGCAAAATGC
CTCATACTCT
TCTCATGAGC
GGGTTCCGCG
GGAGATCTCC
GCCGCATAGT
TGAGTAGTGC
ACAATTGCAT
GATGTACGGG
ATAGTAATCA
GCGTTACATA
CCCCGCCCAT
AGGGACTTTC
ACTTGGCAGT
GTCAATGACG
ATGGGACTTT

TGGAAAACGT
GATCCAGTTC
TTTACTTTCA
CGCAAAAAAG
TCCTTTTTCA
GGATACATAT
CACATTTCCC
CGATCCCCTA
TAAGCCAGTA
GCGAGCAAAA
GAAGAATCTG
CCAGATATAC
ATTACGGGGT
ACTTACGGTA
TGACGTCAAT
CATTGACGTC
ACATCAAGTG
GTAAATGGCC
CCTACTTGGC



TCATCTTCCC
GIGIGCCTGC

WOCHRBSABAAC

AGGACAGCAA
AAAGCAGACT
GGGECCTGAGC
GGCCCGTITTA
TGGCCCTGGA

GCCATCTGAT GAGCAGITGA AATCTGGAAC TGCCTCTGIT
TGAATAACTT CTATCCCAGA GAGGECCAAAG TACAGTGGAA
GCCCTCCAAT CGGGTAACTC CCAGGAGAGT ECTARABAGDS80
GGACAGCACC TACAGCCTCA GCAGCACCCT GACGCTGAGC
ACGAGAAACA CAAAGTCEBC GCCTGCGAAG TCACCCATCA
TCGCCCGTCA CAAAGAGCTT CAACAGGGGA GAGTGITAGG
AACGEGTGEC ATCCCTGTGA CCCCTCCCCA GTGCCTCTCC
AGTTGCCACT CCAGIGCCCA CCAGCCTTGI CCTAATAAAA
TCATTTTGIC TGACTAGGIG TCCTTCTATA ATATTATGGG

TTAAGITGCA
GIGGTATGGA GCAAGGGEECA AGTTGGEGAAG ACAACCTGTA

GT GGAGGGGG
GCGCG GGICTATTGG GAACCAAGCT GGAGIGCAGT
RO TAAEAEAA ST NI EACTE (AP O AP R SRS TC
CcAGTRERTERCASA CHRGTOECRA CEEGTHACRAT TEGAREATIG AT GAREACS
CTCACCTAAT TTTTGITTTT TTGGTAGAGA CGGGGTTTCA CCATATTGGEC
TCTCEAGEET AT ECPCEARAT AR GRRTEICAGER TEFEPAO AR ARTITARECT C
CGCASTMAET SR AP ETAGAR AT AN oA GHEGHRCGIIA RRIGICCT T
CTGATTTTAA AATAACTATA CCAGCAGGAG GACGICCAGA CACAGCATAG
GGTAGCTAECT BACCCARCCBCAAT CTBTREBGACA ABRRGAST TRET GACIZFAGGCA
T AGATGCCCTGI TGAATTGGGET
TG R TR S (AT FAr AGY GOOGATTAA. GO0GGHO0G
TGTGGTGGTT ACGCGCAGCG TGACCGCTAC ACTTGCCAGC GCCCTAGCGEC
SEQ@%I CGCTTTCTTC CCTTCCTTTC TCGCCACGIT CGCCGECTTT
G CTCTAAATCG GGGEGECTCCCT TTAGGGITCC GATTTAGIGC
TTTACGGCAC CTCGACCCCA AAAAACTTGA TTAGGGTGAT GGTTCACGTA
196 KGHEOBREAT GxEEOGTIGATAG t ACGEDRFTPECh GGOCTFTEGAC GTTGGAGTCC
ACGTTCTTTA ATAGIGGACT CTTGITCCAA ACTGGAACAA CACTCAACCC
TATCTCGGTC TATTCTTTTG ATTTATAAGG GATTTTGEGEG ATTTCGECCT
TAATATGEGT TBAAT ARAGGACEGACATERGACAAL CAAGLTAACEAC BAGETATTC

G A AR TOLATCT CAR TP PACFCAGTA

CGGGGARABTCCEGATGACCC

GTGATCGTGT
CTGAATTGGT
TAAGGCTTCT
GATCCGGCAC
TTTGCGACTT
CCAGGGTACG
TCATCTTCCC
GTGTGCCTGC
GGTGGATAAC
AGGACAGCAA
AAAGCAGACT
GGGCCTGAGC
GGCCCGTTTA
TGGCCCTGGA
TTAAGTTGCA
GTGGAGGGGG
GGGCCTGCGG

GACCATTACC
ACCAGCAGAA
ACTTTGCAAA
TGATTTTACC
ATTATTGCCA
AAAGTTGAAA
GCCATCTGAT
TGAATAACTT
GCCCTCCAAT
GGACAGCACC
ACGAGAAACA
TCGCCCGTCA
AACGGGTGGC
AGTTGCCACT
TCATTTTGTC
GTGGTATGGA
GGTCTATTGG

AGAGCCCGTC
TGCAGAGCGA
ACCAGGTAAA
GCGGGGTCCC
CTGACCATTA
GCAGTATGGT
TTAAACGTAC
GAGCAGTTGA
CTATCCCAGA
CGGGTAACTC
TACAGCCTCA
CAAAGTCTAC
CAAAGAGCTT
ATCCCTGTGA
CCAGTGCCCA
TGACTAGGTG
GCAAGGGGCA
GAACCAAGCT

TAGCCTGAGC
GCCAGTCTAT
GCACCGAAAC
GTCCCGTTTT
GCAGCCTGCA
AATATTCCTA
GGTGGCTGCA
AATCTGGAAC
GAGGCCAAAG
CCAGGAGAGT
GCAGCACCCT
GCCTGCGAAG
CAACAGGGGA
CCCCTCCCCA
CCAGCCTTGT
TCCTTCTATA
AGTTGGGAAG
GGAGTGCAGT

GCGAGCGTGG
TTCTAATTGG
TATTAATTTA
AGCGGCTCTG
ACCfGAAGAC
TTACCTTTGG
CCATCTGTCT
TGCCTCTGTT
TACAGTGGAA
GTCACAGAGC
GACGCTGAGC
TCACCCATCA
GAGTGTTAGG
GTGCCTCTCC
CCTAATAAAA
ATATTATGGG
ACAACCTGTA
GGCACAATCT



AGGCTCCCCA GCAGGCAGAA GTATGCAAAG CATGCATCTC AATTAGICAG
CAACCATAGT CCCGCCCCTA ACTCCGCCCA TCCCGCCCCT AACTCCGCCC

WOABRIBEBECC ATTCTCCGCC CCATGECTGA CTAATTTTTT PCAEPIATGDS80

AGAGGCCGAG GCCGCCTCTG CCTCTGAGCT ATTCCAGAAG TAGTGAGGAG
GCCTTTTTTGG AGGCCTAGGC TTTTGCABRA AGCTCCCGGG AGCTTGTATA
TCCATTTTCG GATCTGATCA GCACGTGITG ACAATTAATC ATCGGCATAG
TATATCGGCA TAGTATAATA CGACAAGGTG AGGAACTAAA CCATGGECCAA
GITGACCAGI GCCGTITCCGG TGCTCACCGC GCGCGACGTC GCCGGAGCGEG
TCGAGTTCTG GACCGACCGG CTCGGGTTCT CCCGEGACTT CGTIGGAGGAC
GACTTCGCCG GIGIGGICCG GGACGACGTG ACCCTGITCA TCAGCECEGET
GGACCAG GTGGTGECCAEG ACAACACCCT GECCTAEEGIG TEEGTECECG
TOGCEEAT EEACOATOEF GFACSEE (RIS GaA RBTIST e TSIET T
GCCTEEEEAECREE 1PEREREOTIE AT HAECRAR ATCAEBAGEACCTART
AGCCCGTGEEEECEEGAGITC GCCCTACAECG ACCCGEECCAEG CAACTCCGTG
TTTTERET TECT EECEACACANCCA CEEAETAACAB TETECRACERS GETGRIATTC
TecARAPEEPORRE TEREATCAM RFTCROCTT (GasMTCETh ATa0RaeA0s
CGCCEEEATC TCATGCTGEAA GITCTTCGECC
GGGAW@‘FT‘F@‘{T‘I?AT@GGCKG@F?FKT AATTGETFACAAR GCARIZTATAG

A AR PR R R R R R BT A GRS

CATGTCTABCTAGAT GCHFRGBCETA GATIATECTTA CTAGCTAT TG TCHBTGETGAAA

TG o G GOCT AR TORGT A AACTCACKTT

GATTCCRTGACHFCCCTGEEGT T GGAGGRIBBEALAG CCHGHEGT GTT GRIGEIUATTA

RGO e AT B PR AT T T CCRonc

CGCTTOUCETATCAGT CTCRCTCARACCBCGETARGA CCGGCTTAT CTA CCAGRRBCAGG

C e B e T o Gt P TR A Moo

CTCCBACGABCAAEAACARSAAT CAGAGBGRCARGT TCAGSBAT GBG AGAAXICCGAC

GCCC@gg%ggAgééGTTTTTC

ATAGTGGACT
TATTCTTTTG
AAATGAGCTG
GTGTCAGTTA
ATGCAAAGCA
AGGCTCCCCA
CAACCATAGT
AGTTCCGCCC
AGAGGCCGAG
GCTTTTTTGG
TCCATTTTCG
TATATCGGCA
GTTGACCAGT
TCGAGTTCTG
GACTTCGCCG
CCAGGACCAG
GCCTGGACGA
CGGGACGCCT

CTTGTTCCAA
ATTTATAAGG
ATTTAACAAA
GGGTGTGGAA
TGCATCTCAA
GCAGGCAGAA
CCCGCCCcCTA
ATTCTCCGCC
GCCGCCTCTG
AGGCCTAGGC
GATCTGATCA
TAGTATAATA
GCCGTTCCGG
GACCGACCGG
GTGTGGTCCG
GTGGTGCCGG
GCTGTACGCC
CCGGGCCGGC

GCCCTTTGAC
ACTGGAACAA
GATTTTGGGG
AATTTAACGC
AGTCCCCAGG
TTAGTCAGCA
GTATGCAAAG
ACTCCGCCCA
CCATGGCTGA
CCTCTGAGCT
TTTTGCAAAA
GCACGTGTTG
CGACAAGGTG
TGCTCACCGC
CTCGGGTTCT
GGACGACGTG
ACAACACCCT
GAGTGGTCGG
CATGACCGAG

GTTGGAGTCC
CACTCAACCC
ATTTCGGCCT
GAATTAATTC
CTCCCCAGGC
ACCAGGTGTG
CATGCATCTC
TCCCGCCCCT
CTAATTTTTT
ATTCCAGAAG
AGCTCCCGGG
ACAATTAATC
AGGAACTAAA
GCGCGACGTC
CCCGGGACTT
ACCCTGTTCA
GGCCTGGGTG
AGGTCGTGTC
ATCGGCGAGC

ACGTTCTTTA
TATCTCGGTC
ATTGGTTAAA
TGTGGAATGT
AGGCAGAAGT
GAAAGTCCCC
AATTAGTCAG
AACTCCGCCC
TTATTTATGC
TAGTGAGGAG
AGCTTGTATA
ATCGGCATAG
CCATGGCCAA
GCCGGAGCGG
CGTGGAGGAC
TCAGCGCGGT
TGGGTGCGCG
CACGAACTTC
AGCCGTGGGG



AGATACCAGG CGTTTCCCCC TGGAAGCTCC CTCGTGCGCT CTCCTGITCC
GACCCTGCCG CTTACCGGAT ACCTGICCGC CTTTCTCCCT TCGGEGAAGCG

WO PABEGEBETC TCAATGCTCA CGCTGTAGGT ATCTCAGITC GCTEPABEDRS80

GITCGCTCCA AGCTGGEECTG TGIGCACGAA CCCCCCGITC AGCCCGACCG
CTGCGCCTTA TCCGGTAACT ATCGICTITA GICCAACCCG GTAAGACACG
ACTTATCGCC ACTGGCAGCA GCCACTGGTA ACAGGATTAG CAGAGCGAGG
TATGTAGGCG GTGCTACAGA GITCTTGAAG TGGTGECCTA ACTACGECTA
CACTAGAAGG ACAGTATTTG GTATCTGCGC TCTGCTGAAG CCAGITACCT
TCGGAAAAAG AGITGGTAGC TCTTGATCCG GCAAACAAAC CACCGCTGGT
AGCGGTG(:-I I TTTTTGITTG CAAGCAGCAG ATTACGCGCA GAAAAAAAGG
CTCAAGAA GATCCTTTGA TCTTTTCTAC GGEGGTCTGAC GCTCAGIGGA
GCGORAGAARACTE RGP A S R AR CHOAEATT AP TUCGRAGEAT C
CCEERUORT SACHRTRE M TR HOA MGRITAMT CHUIGTAMG
TATATATGAG TAAACTTGGI CTGACAGITA CCAATGCTTA ATCAGIGAGG
TTCT&@@AT@@@TWC@FWWW@GGCTGGAT

T
TGTTCATTEATBACTCARRASAGCGA TBCEABICEAA GRBAIECEART (GQXGGMGT GG

ren A AT S e A S e

ACTCBCTASAGCTATTCEREGT BTG TATCCTRIGRCGEGITEACTATIEG AGIIIZAIA CAG

AT TR CCT I TG LR TR QAG ARG TG

CTCAGEECLACTETATARCACT BAGAGGLLGRGBGR TAC

6o AT O AT AGH AT AP AL R R 0000

CCGCTTRAATACGTEGGATAARLACCHEG TCCTACAT AGC TAGAATRT PAL AETIECT CAT

e AR A F G A oA CEF G EACLUAAEE RFEFTAGA

GCTCACTCTATACTECTGAGCARCCGE TCETTCCGECAGCCAAAAACAGAPMGEAAAA

CTCAE%%EE%”@@@CGTAATA CGGTTATCCA

GGAAAGAACA
GGCCGCGTTG
ACAAAAATCG
AGATACCAGG
GACCCTGCCG
TGGCGCTTTC
GTTCGCTCCA
CTGCGCCTTA
ACTTATCGCC
TATGTAGGCG
CACTAGAAGG
TCGGAAAAAG
AGCGGTGGTT
ATCTCAAGAA
ACGAAAACTC
TTCACCTAGA
TATATATGAG
CACCTATCTC

TGTGAGCAAA
CTGGCGTTTT

ACGCTCAAGT

CGTTTCCCCC
CTTACCGGAT
TCAATGCTCA
AGCTGGGCTG
TCCGGTAACT
ACTGGCAGCA
GTGCTACAGA
ACAGTATTTG
AGTTGGTAGC
TTTTTGTTTG
GATCCTTTGA
ACGTTAAGGG
TCCTTTTAAA
TAAACTTGGT
AGCGATCTGT

AGGCCAGCAA
TCCATAGGCT
CAGAGGTGGC
TGGAAGCTCC
ACCTGTCCGC
CGCTGTAGGT
TGTGCACGAA
ATCGTCTTGA
GCCACTGGTA
GTTCTTGAAG
GTATCTGCGC
TCTTGATCCG
CAAGCAGCAG
TCTTTTCTAC
ATTTTGGTCA
TTAAAAATGA
CTGACAGTTA
CTATTTCGTT

CAGAATCAGG
AAGGCCAGGA
CCGCCCCCCT
GAAACCCGAC
CTCGTGCGCT
CTTTCTCCCT
ATCTCAGTTC
CCCCCCGTTC
GTCCAACCCG
ACAGGATTAG
TGGTGGCCTA
TCTGCTGAAG
GCAAACAAAC
ATTACGCGCA
GGGGTCTGAC
TGAGATTATC
AGTTTTAAAT
CCAATGCTTA
CATCCATAGT

GGATAACGCA
ACCGTAAAAA
GACGAGCATC
AGGACTATAA
CTCCTGTTCC
TCGGGAAGCG
GGTGTAGGTC
AGCCCGACCG
GTAAGACACG
CAGAGCGAGG
ACTACGGCTA
CCAGTTACCT
CACCGCTGGT
GAAARAAAAGG
GCTCAGTGGA
AAAAAGGATC
CAATCTAAAG
ATCAGTGAGG
TGCCTGACTC



ATACTCATAC TCTTCCTTTT
TTGITCTCATG AGCGGATACA
TAGGGGTITCC BCEERSHTDIIES0
TCGGGAGATC TCCCGATCCC
GATGCCGCAT AGITAAGCCA
CCCTGAGTAG TGCGCGAGCA
CCGACAATTG CATGAAGAAT
CCCGATGTAC GGGCCAGATA
TTAATAGTAA TCAATTACGG

AAGGGAATAA GGGECGACACG GAAATGITGA
TCAATATTAT TGAAGCATTT ATCAGGGITA
WODRABIRESATG TATTTAGAAA AATAAACAAA
CCCCGAAAAG TGCCACCTGA CGTCGACGCA
CTATGGTCGA CTCTCAGTAC AATCTGCoET
GTATCTGCTC CCTGCTTGIG TGITGGAGGT
AAATTTAAGC TACAACAAGG CAAGCCTTGA
CTGCTTAGGEG TTAGGCGITT TGCGCTGCTT
TACGCGTTGA CATTGATTAT TGACTAGITA
GGTCATTAGI TCATAGCCCA TATATGGAGI TCCGCGTTAC ATAACTTACG
GTAAATGECC CGCCTGECTG ACCGCCCAAC GACCCCCECC CATTGACGTC
CCCCARPARTGACATRATETTCCAN AASHASCESE TWGWGAC
1)

oo S SR ST S S A O
CAATEABCCACECCACATEARGEGGE GACTHAGAT GG CERATREEIAT TATRZSIINCT T

TR ST L AT

TAGT@Q@GKBT$EMMTMWMGGWWGG

O A AT 0 AR BT BT aT & B GARC HAT A

CAACGAXWEKGGGTGAAGTAGA@RGWTAGM 'MX[AAAGCGGT
A % }L‘;,%a&g

TAGC bi ﬁdols%g%{cgct GéA |cr‘)[lreo ein accor Gtvigjc’g%é

TATCBEQCAD NGETBEGGCASBQNGTG@BTABAﬂmOﬂETTHmSmﬂﬂﬂkaGﬂA

reco R R A A SR GRS B P RIS

AGAATAGSSN ATGOGGREAGr CGAGIMESITS! IMTGCOICGCEEQTAAMNGACGHE: 51.

aranactal, BPERBATRCES Al idat, Aau Ay ohaflaehatl, ="
CGTTCOUCEGt Gattanral Tl mm@%ﬁfﬁ? g!fp;g%lmgmmul e

rreef i FhghrEcRonrnstarirs anithEhach. SRg A
TCACCRGebeE! recTgGarche cGcahha Agnows AaGGEARADS ticaics cafaradul t

rat ggl nal. _cord nyelin k(J% at lLeast 20%
AAGGGAAT GGGCGACACG” GAAATGTTGA ATACTCATAC TCTTCCTTTT

GAG
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TATTTGAATG
CCCCGAAAAG
CTATGGTCGA
GTATCTGCTC
AAATTTAAGC
CTGCTTAGGG
TACGCGTTGA
GGTCATTAGT
GTAAATGGCC
AATAATGACG
GTCAATGGGT
GTGTATCATA
GCCCGCCTGG
GGCAGTACAT
TGGCAGTACA

TGAAGCATTT
TATTTAGAAA
TGCCACCTGA
CTCTCAGTAC
CCTGCTTGTG
TACAACAAGG
TTAGGCGTTT
CATTGATTAT
TCATAGCCCA
CGCCTGGCTG
TATGTTCCCA
GGACTATTTA
TGCCAAGTAC
CATTATGCCC
CTACGTATTA
TCAATGGGCG

ATCAGGGTTA
AATAAACAAA
CGTCGACGGA
AATCTGCTCT
TGTTGGAGGT
CAAGGCTTGA
TGCGCTGCTT
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TATATGGAGT
ACCGCCCAAC
TAGTAACGCC
CGGTAAACTG
GCCCCCTATT
AGTACATGAC
GTCATCGCTA
TGGATAGCGG

TTGTCTCATG
TAGGGGTTCC
TCGGGAGATC
GATGCCGCAT
CGCTGAGTAG
CCGACAATTG
CGCGATGTAC
TTAATAGTAA
TCCGCGTTAC
GACCCCCGCC
AATAGGGACT
CCCACTTGGC
GACGTCAATG
CTTATGGGAC
TTACCATGGT
TTTGACTCAC

AGCGGATACA
GCGCACATTT
TCCCGATCCC
AGTTAAGCCA
TGCGCGAGCA
CATGAAGAAT
GGGCCAGATA
TCAATTACGG
ATAACTTACG
CATTGACGTC
TTCCATTGAC
AGTACATCAA
ACGGTAAATG
TTTCCTACTT
GATGCGGTTT
GGGGATTTCC



5. A binding nolecule according to any one of clains
1, 2, 3 or 4, which conprises one or nore amno acid
woeepussBes chosen fromthe group consi sting ofPCBSER2000/009880
NO 12-17 or SEQ ID NO 18-23. 6. A binding nolecule
according to claimb5, which ceaprises at |east one
antigen binding site chosen fromthe group consisting
of ; a sequence which is at | east 50% honol ogous to SEQ
IDNO 5 or SEQID NGO 7, and; a sequence which is at
| east 50% honol ogous to SEQ ID NO 4 or SEQ ID NO 6,
or a direct equivalent thereof. 7. A binding nolecule
accordin% to claim6, which conprises a first sequence

AAGTGRCEAC] SCEATIEAEC FORATSRIASISGITTIIES IPACRAARAT

AAARA oS m&% (ggpzl St
AACG§§§bkgkg§E ous§?§ gEQ Qﬁ%%§e4 or §§¥|;§é§b dﬁga
GGCGEATAGEE §€§T%§G§HG Eﬁ@ﬁ&ﬂﬁﬂ@T'HﬂéHﬁqﬁﬁHﬁ;Gﬁﬂ?ﬁichT
AACTAGAERA! BECRETELAITS Irabotftingh compin ses at | east a)
one | mmunogl obul'i n heavy ¢ aln or ragnent t her eof
whi ch conprises (i) a variable domain conprising SEQ
IDNO 5 or SEQID NG 7, and (ii) the constant part
or fragnment thereof of a human heavy chain; and b) one
i mmunogl obulin I'ight chain or fragnment thereof which
conprises (i) a variable domain conprising SEQ | D NO
4 or SEQID NGO 6, and (ii) the constant part or
fragment thereof of a human light chain; or direct
equi val ents thereof. 9. A binding nol ecul e according
to any one of clains 1-8, which is an antibody or a
fragnent thereof, or a direct equival ent thereof. 10.
The bi ndi ng nol ecul e according to claim9 in which the
constant part or fragnent thereof of the human heavy
chain is of the g4 type and the constant part or
fragnent thereof of the human light chain is of the K
type. 11. The binding nol ecul e according to clains
1-9, which is a hunan or chineric or humani zed
nmonocl onal anti body. 12. A pol ynucl eoti de encodi ng a
bi ndi ng nol ecul e according to any one of clains 1-9.
13. A polynucl eotide chosen fromthe group consisting
of SEQID NGO 8 and SEQ ID NO 9;



or fromthe group consisting of SEQ ID NO 10 and SEQ
ID NO 11. 14. An expression vector conprising one or
wOormesa)sgBbynucl eot i des according to any one of PCTaiPo®7/0H29880
or 13. 15. An expression system conprising a
pol ynucl eoti de according to atgo one of clains 12 or
13, wherein said expression systemor part thereof is
capabl e of producing a pol ypepti de of any one of
claims 1 to 11, when said expression systemor part
thereof is present in a conpatible host cell.16. An
i sol ated host cell which conprises an expression
system according to claim15. 17. The use of a binding
nol ecul e according to any one of clains 1 to 11 as a
Claimiedi cament. 18. The use of a binding nol ecule
according to any one of clains 1 to 11 in the
preparation of a medicament for the treatnment of a CNS
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11 together with at |east one pharmaceutically
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any
myelin at a concentratlon of less than 20nM.

4. A binding molecule according to claim 1, 2, or 3, which is capable of increasing the mean
neurite length per cell of rat cerebellar granule cells grown on a substrate of adult rat

spinal cord myelin by at least 20%.

5. A binding molecule according to any one of claims 1, 2, 3 or 4, which comprises one or
more amino acid sequences chosen from the group consisting of SEQ ID NO: 12-17 or
SEQ ID NO: 18-23.

6. A binding molecule according to claim 5, which comprises at least one antigen binding
site chosen from the group consisting of;
a sequence which is at least 50% homologous to SEQ ID NO: 5 or SEQ ID NO: 7,
and,;
a sequence which is at least 50% homologous to SEQ ID NO: 4 or SEQ ID NO: 6, or a

direct equivalent thereof.

7. A binding molecule according to claim 6, which comprises a first sequence which is at
least 50% homologous to SEQ ID NO: 5 or SEQ ID NO: 7, and a second sequence
which is at least 50% homologous to SEQ ID NO: 4 or SEQ ID NO: 6, or a direct

equivalent thereof.



10.

11.

12.

13.

14.

15.
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The binding molecule according to claims 1-7 which comprises at least
a) one immunoglobulin heavy chain or fragment thereof which comprises
(i) a variable domain comprising SEQ ID NO: 5 or SEQ ID NO: 7, and
(i) the constant part or fragment thereof of a human heavy chain; and
b) one immunoglobulin light chain or fragment thereof which comprises
(i) a variable domain comprising SEQ ID NO: 4 or SEQ ID NO: 6, and
(i) the constant part or fragment thereof of a human light chain; or

direct equivalents thereof.

A binding molecule according to any one of claims 1-8, which is an antibody or a

fragment thereof, or a direct equivalent thereof.

The binding molecule according to claim 9 in which the constant part or fragment thereof
of the human heavy chain is of the y4 type and the constant part or fragment thereof of

the human light chain is of the k type.

The binding molecule according to claims 1-9, which is a human or chimeric or

humanized monoclonal antibody.
A polynucleotide encoding a binding molecule according to any one of claims 1-9.

A polynucleotide chosen from the group consisting of SEQ ID NO: 8 and SEQ ID NO: 9;
or from the group consisting of SEQ ID NO: 10 and SEQ ID NO: 11.

An expression vector comprising one or more polynucleotides according to any one of

claims 12 or 13.

An expression system comprising a polynucleotide according to any one of claims 12 or
13, wherein said expression system or part thereof is capable of producing a
polypeptide of any one of claims 1 to 11, when said expression system or part thereof is

present in a compatible host cell.
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17.

18.

19.

20.

21,
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An isolated host cell which comprises an expression system according to claim 15.

The use of a binding molecule according to any one of claims 1 to 11 as a medicament.

The use of a binding molecule according to any one of claims 1 to 11 in the preparation

of a medicament for the treatment of a CNS injury.

The use of a binding molecule according to any one of claims 1 to 11 in the treatment of

a CNS injury.

A pharmaceutical composition comprising a binding molecule according to any one of

claims 1 to 11 together with at least one pharmaceutically acceptable carrier or diluent.

A method of treatment of diseases associated with the promotion of axonal
regeneration/plasticity comprising administering to a subject in need of such treatment

an effective amount of a binding molecule according to any one of claims 1 to 11.



